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On-the-spot PHOTOMICROGRAPHS 
... ready to project in 2 minutes 













with the CENCO® Camera Support . . . 
and the nw POLAROID 
Transparency System 


The spectacular new Polaroid 
Transparency System now offers you 
high quality photomicrographs 
faster, more economically than ever 
before. Teaming the regular Polaroid® 
Land Camera with the Cenco 
Micrography Camera Support, you 
can immediately photograph 








objects seen under the microscope for 
permanent record, and project the 
finished slide within two minutes. 
Research workers, students, teachers and 
amateur photographers now have a means of 
photographing grain structures of metals and alloys, 
animal and vegetable tissues, and minute organisms. 
While the specimen is still available, the operator 
knows immediately whether the proper field of 
view and correct exposure time were obtained. For 
lecture courses, slides can be produced instantly and 
projected for classroom study. (Paper prints can 
be made simply by using the same equipment, 
but another film.) 








The Cenco Micrography 


Camera Support is custom-de- 
signed specifically for use with the 
Polaroid Land Camera. Height is ad- 
justable to fit any make of microscope. 
A special viewer, which adjusts to the 
optical equivalent of the camera, is E ” : 
used to focus microscope—prior to mov- For f urther inf ormation, write fe or circular 1208P 
ing camera into position, 

No. 65730 Cenco Micrography Camera Support. . $87.50 


Polaroid® Land No. 65735 Polaroid Land Camera ...6........ $89.75 sient nstoments and Tbe 
Projection Film produces finished ® by Polaroid Corp., Cambridge, Massachusetts ee 
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PROFITS — Out of Thin Air! 


Liquid Air Supplied Speedily and Economically 
5 in Your Plants or Laboratories 


“Fifteen minutes after a “cold” start, the new Norelco 
Gas Liquefier will begin to produce as much as five 
quarts of liquid air per hour from the atmosphere. 


than 15% of the price paid for the liquid supplied 
to the plant from outside sources. The importauce of 
this machine is singularly apparent through a yearly 


This remarkable facility provides an in-the-plant  %¢”!"88 of over 8,500 dollars. 


supply of liquid air (—328° F) without any outside 
dependency except for cooling water and electricity. 
Based on average electrical utility costs—not including 
maintenance or equipment amortization — liquid air 
may be produced at a cost of 4 cents* per quart. 


The operational safety and startling economy of the 
Norelco Gas Liquefier is being demonstrated daily in 
many plants and laboratories in providing liquid air 
for cold traps, Cryostat precoolers, mass spectro- 
meters, low temperature environmental testing, metals 
cold treatment, fit shrinking, sperm banks and nu- 
merous other general laboratory and industry appli- 
cations. Send for details today! 


This fantastic economy can be translated in other 
ways. In one instance, installation of a Norelco Gas 
‘ iquefier has reduced the cost of liquid air to Jess 


*Based upon rate of 22 cents per KWH. 





FEATURES 


e Fresh supply virtually instan- 
taneous. 


¢ No evaporation or liquid storage 
problems. 


¢ Clean, oil-free product. 
¢ No expert supervision required. 


e Unit is compact, light and simple 
to install. gst 

¢ High operating efficiency = 
and high productivity. 

e Applicable for liquefaction 
of gases other than air. 


e Automatic controls for continuous 
reliable service, 
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The Norelco Gas Liquefier is a packaged unit ready for installation. Engineering 
service is available for research into unusual applications combining liquid gases. 
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Annals of the International Geophysical Y ear 


VOLUME IV 


Rockets & Satellites 


Edited by 
L. V. BERKNER 
* C.S.A.G.I. Reporter on Rockets and Satellites 





* Pergamon Press, the official publishers to C.S.A.G.I., the Committee 
that guides the activities of the International Geophysical Year, is 
pleased to announce that they will publish in the latter half of Decem- 
ber, 1957, the urgently needed manual on Rockets and Satellites. 











The techniques of exploring the environment of the Earth by means of 
rockets and satellites are so new that the Manual for guidance of experimenters 
in these fields must take a special form. Every endeavor has been made to select 
papers so that all important aspects of the subject are adequately covered within 
the range of our present knowledge to provide a guide for those who will carry on 
observations in the field, or who will use the observations obtained by these 
methods for subsequent theoretical or experimental activities. Therefore, insofar 
as possible, aspects of the IGY program of rockets and satellites have been 
included. 


The Manual was thoroughly reviewed at the CSAGI Conference on Rockets 
and Satellites which was held in Washington from September 30—October 5, 1957. 
During this conference, many of the scientific aspects of the program incorporated 
in the earlier Manual were brought up to date and corrections in the original 
rough draft have been made to reflect our improved knowledge. Much new mate- 
rial was presented at the conference and this also has been incorporated in the 
Manual. 


L. V. Berkner 
CSAGI Reporter.on Rockets and Satellites 


Subscription rate: $17. per volume 
* 
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Pooling What with Whom? 


The decision that the North Atlantic Council meeting in Paris on 16, 17, 
and 18 December should be held at the level of heads of government grew 
out of the October meeting in this country between President Eisenhower 
and Prime Minister Macmillan of Great Britain, which, in turn, found one 
of its causes in the Soviet launching of sputnik I. As a reaffirmation of 
solidarity among free nations, and as an attempt to meet our own and our 
allies’ immediate defense needs, the top-level meeting is welcome. As an 
answer to the scientific aspects of the Soviet challenge, the portion of the 
conference to be devoted to what the earlier U.S.-British meeting called 
“an enlarged Atlantic effort in scientific research and development” may 
offer some partial measures, but those measures face hard problems. 

Any effort to share secrets in military research and development with 
other countries must first meet difficulties arising from our own laws and 
traditions. In the matter of atomic weapons, the Atomic Energy Law of 
1954 permits us to supply our allies with information about such items as 
size and yield, but not with information about design and construction. In 
the matter of missile development, although no comparable law is on the 
books, we should not expect that our Defense Department or our industrial 
companies are in any rush to give away important military secrets. In time, 
of course, laws may be amended and traditions changed. The President 
already has said that he will ask Congress to amend the Atomic Energy 
Law. However, even if these initial difficulties are met, a more funda- 
mental source of difficulties exists on the other side of the Atlantic. 

NATO has several objectives: one is the political objective of promoting 
the unity of the member nations; a second is the objective we are here con- 
sidering of advancing science and weaponry. The more fundamental diffi- 
culties lie in the possibility that these two objectives may work at cross 
purposes. If we are to disclose defense secrets to’ another nation, then, to 
compensate for the increased security risk, we can expect to learn some- 
thing of comparable importance. Unfortunately, not all nations are equal 
in capacity. The advantages of trading with, say, England, are not the same 
as those of trading with, say, Turkey. Since some nations have more to tell 
us than others, exchange cannot simply be a matter of share and share 
alike. Consequently, if cooperation is to go beyond mere talk, we can ex- 
pect that somebody’s feelings will get hurt, to the detriment of NATO’s 
political goals. 

When we consider the matter of sharing, not just what we already know, 
but the responsibility for future tasks, a third source of difficulties arises. 
Not only is there the question of our laws and traditions, not only the pos- 
sibility of hurt feelings, but also the question of the degree of trust that 
any nation can have in another’s capabilities. To share responsibilities for 
future tasks is to divide them. Are we prepared to trust the development 
of items crucial to our defense to another nation, no matter how advanced 
that nation is? Or will such trust, in practice, be limited merely to matters 
of secondary importance? 

Besides exchange in military research and development, the “enlarged 
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Atlantic effort,” apparently, is meant to include pure science—that is, sci- 
entific investigations that have no objective other than increasing the fund 
of general knowledge. This aspect of exchange faces no hard problems, 
but it does pose something of a puzzle. Since new findings ordinarily are 
published in scientific journals, and since scientists in all countries, includ- 
ing the Soviet Union, ordinarily have access to these journals, what is to be 
NATO’s special contribution? Perhaps communication among countries 
can be improved, perhaps more scientific papers should be translated, per- 
haps some duplication of effort can be avoided, but the primary need in 
pooling results in pure research is more results to pool. 

Difficulties exist to be overcome, and whatever success in pooling past 
results and future tasks the NATO conference achieves will be that 
much to the good. But, in pursuing togetherness with other nations, we 
should not lose sight of another, and perhaps more important, pooling 
problem, one that is closer to home. The largest buyér of military research 
and development is the U.S. Department of Defense. As the Department 
is now organized, it is possible for the Army, the Navy, and the Air Force, 
each, in seeking its own advantage, to work against the advantage of the 
country as a whole. A second point, less often stressed, is that the intense 
competition among the various industrial companies carrying out defense 
projects may likewise work against the larger interests of the country. 
To answer the scientific aspects of the Soviet threat, what we must also 
find are more effective ways to pool our own research and development 


efforts.—J. T. 


For Adults Only 


If, as almost everyone who considers the question agrees, improvement 
in scientific education and strengthening of the support of basic research 
are desirable goals in this country, then all avenues leading to this goal 
should be explored. Any lasting improvements must be based upon an 
increase in public understanding of what science is about and why basic 
research, which promises no immediate practical results, is the lifeblood 
of scientific advance. 

The public is probably better informed about science and more alert 
to its needs than at any time in the past: press reports of science are, if 
not ideal, much better than they were a few years ago; Congressional hear- 
ings about science receive wide publicity; and books about science are 
abundant and on the whole good, although some fail to convey the spirit 
behind basic research. Among recent books that do convey this spirit we 
should mention Alan T, Waterman’s Basic Research—A National Resource 
[Science 126, 835 (25 October 1957)], which considers in a highly readable 
style the justification for the support of basic research. 

But there is another approach to public understanding that has received 
almost no attention. This is the approach through adult education. Al- 
though millions of adults take academic courses, few have an opportunity 
to learn anything about science except incidentally in technical and voca- 
tional courses. An adult student will find available courses in general aca- 
demic subjects, the fine arts, agriculture : rts and crafts, homemaking, and 
recreational skills, to mention only a fey, but typically no courses about 
developments in science. 

The Scarsdale, New York, public school system is an exception: this 
fall, in addition to the usual subjects, its Adult School offered a course of 
ten lectures under the title, “Science and the Citizen.” Warren Weaver’s 
opening lecture in the course appears in this issue of Science. Lectures by 
other distinguished scientists dealt with the relations of science to health, 
security, food supply, industry, the atom, the nuclear future, the cell, radi- 
ation, and the stars. 

Perhaps the Scarsdale experiment will point the way for scientists in 
other communities to contribute directly to a better understanding of what 
science means to our society.—G, DuS, 
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The University of Chicago Press 


ANIMAL BEHAVIOR 
By John Paul Scott 


The study of animal behavior has fascinated 
mankind since the days of Solomon and 
Aesop. In recent years, fable has given way to 
facts which have deep implications for our 
understanding of human nature. 

The most important thing about an animal 
is what it does, and most of the facts of anat- 
omy, physiology, embryology, and ecology 
can be related to its behavior. Spanning the 
fields of biology and psychology and inte- 
grating the material from both, Animal Be- 
havior leads the way toward a new and more 
meaningful organization of the general biol- 


ogy course. $5.00 








GENERAL DIAGNOSIS AND 
THERAPY OF SKIN DISEASES 


By Hermann Werner Siemens, M.D. 
Translated by Kurt Wiener, M.D. 


In this first English translation of a famous 
German text, Dr. Siemens presents a new ap- 
proach to the teaching of dermatology—an 
approach that is broad and analytical through- 
out, concentrating on the fundamentals of 
dermatology and stressing the importance of 
scientific curiosity and intellectual discipline. 

Basic dermatological principles are out- 
lined clearly and succinctly, and are illus- 
trated with hundreds of excellent close-up 
photographs. Teachers, students, professional 
dermatologists, and general practioners will 
find this text a well-organized resume of the 
field and a guide to more effective recognition 
and treatment of all skin diseases. $10.00 





THE VERTEBRATE VISUAL SYSTEM 


By Stephen Polyak, M.D. 
Edited by Heinrich Kluver 


All the existing knowledge of the visual sys- 
tem of the vertebrates has been amassed in 
this monumental volume by the late Dr. Pol- 
yak, one of the world’s leading experts on the 
eye. Visual mechanisms are discussed from 
historical, anatomical, histological, physio- 
logical, biological, and pathological stand- 
points. 

Consistently interpreting both specific struc- 
tures and the whole visual mechanism in 
terms of their functional and adaptive value, 
Dr. Polyak shows vision and its anatomical 
substratum as the most important evolution- 
ary tool of the vertebrates and as the most 
vital factor in the emergence of Man from in- 
frahuman forms. No other book on the visual 
system in any language has such vast scope. 
1,408 pages, 551 illustrations, 27 in color, 
and a bibliography of over ten thousand ref- 
erences. $45.00 








CHEMICAL ANTHROPOLOGY 
By Icie G. Macy and Harriet J. Kelly 


How do children grow? Icie G. Macy and 
Harriet J. Kelly offer a new and provocative 
answer. By extending the scope of physical 
anthropology to include chemical growth and 
its relationship to physical growth and physio- 
logic function, they have developed a new con- 
cept which they call chemical anthropology. 
The result of a ten-year interdisciplinary in- 
vestigation, their book establishes a new stand- 
ard of reference (protoplasmic mass) that 
may well open up a new phase in the study 
of child development and care. $3.75 
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One method of thermo-compression bonding. 
A heated wedge presses a wire against a 
heated semiconductor with enough force to 
deform the wire. Adhesion occurs in seconds. 


Thermo-compression bonding 
provides a new way to attach a 
wire to a semiconductor. It calls 
for heat and pressure—nothing 
else. The wire and the semicon- 
ductor are moderately heated, 
then pressed together under mod- 
erate pressure. The resulting bond 
is very strong—stronger actually 
than the wire. No chemical flux 
or molten metal is required. 


Eliminating molten metal pro- 
vides an enormous advantage in 
fixing electrical connections to 
transistors. That’s because molten 
metal tends to spatter and spread 
uncontrollably over the surface of 








Wire bonded to germanium by thermo-compression technique (eniarged). 
Wires only 1/10 the breadth of a human hair have been successfully 
anchored to germanium wafers only three hairs thick. The bond may be 
an ohmic contact or rectifying contact by adding suitable impurities to the 
wire and the semiconductor. 


new way to join metal to semiconductors 


a semiconductor. And it may alloy 
with the semiconductor to alter its 
all-important crystalline structure 
and chemical purity. Thermo- 
compression bonding easily and 
quickly makes a strong permanent 
electrical connection without 
damaging the semiconductor. 
Furthermore, the lead may be at- 
tached to microscopic areas and 
precisely positioned, a most valu- 
able aid in the construction of 
high-frequency transistors. 


Thermo-compression bonding 
will speed the production of tran- 
sistors . . . the transistors needed 
to fill all the new jobs Bell Lab- 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


oratories finds for them in the quest 
to provide still better telephone 
service to our growing country. 





At Bell Labs Howard Christensen and Orson 
Anderson discuss their discovery of new bond- 
ing principle with Peter Andreatch, Jr., who 
collaborated in the studies. 
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Science and the Citizen 


On each Thursday afternoon some 
three hundred years ago, a group of 
gentlemen gathered at the Bull-Head 
Tavern in Cheapside, London: Sir 
Christopher Wren, who was primarily 
professor of astronomy at Oxford, but 
who also designed the military defenses 
of London and many famous and lovely 
buildings, including St. Paul’s Cathe- 
dral; Robert Boyle, who was a great 
physicist and who also was the author 
of the Defense of Christianity; Lord 
Brounker, a patron of all the branches 
of learning; Bishop Wilkins, who in ad- 
dition to being a cleric was master of 
Trinity College and an expert on Co- 
pernican theory; Sir William Petty, who 
was a political economist, a professor of 
anatomy at Oxford, and a professor of 
music at Gresham College; Samuel 
Pepys, the diarist, man-about-town, and 
Secretary of the Admiralty; and at a 
later time our two great American Ben- 
jamins—Franklin and Thompson, the 
latter better known as Count Rumford. 
There were in this group members of 
Parliament, critics, civil servants, and 
pamphleteers. There were explorers and 
travelers, antiquarians, and bon vivants. 
They were obviously men of wide inter- 
ests, men of both intellectual and phys- 
ical vigor. They were men of curiosity, 
and men of parts. They met there, every 
Thursday afternoon, to carry out experi- 
ments, to eat and drink together, but, 
primarily, they met there to discuss 
science. 

This was the beginning of the Royal 





Dr. Weaver is on the staff of the Rockefeller 
Foundation. This article is based on the orienta- 
tion lecture which he delivered at the opening of 
the Scarsdale, New York, “Auditorium Course” 
series, 1 Oct. 1957 (see p. 1222). 


13 DECEMBER 1957 


Warren Weaver 


Society Club, a group which, together 
with others, received from the King on 
15 July 1662 the charter of the Royal 
Society, that great organization which 
has been the center of British—and for 
that matter, much of Western—science 
for nearly three centuries. 

It is good for us to think about this 
group of men. They were no sheltered 
scholars, no narrow specialists. They 
were men of varied and of important 
affairs. And they thought it worth while 
to meet once a week to think about 
science. 

Their meeting began in the afternoon 
and lasted through dinner. That this 
took some pretty stout and manly last- 
ing will be clear from one of their menus 
(Fig. 1). The menu does not bother to 
mention the ale with which they began; 
the port, madeira, and claret with which 
they continued; or the champagne, the 
brandy, and the rum with which they 
accompanied the cheese, raisins, and 
nuts. 

It is well for us to think of these men; 
for they devoted themselves to an ac- 
tivity, the serious study of science by a 
general group of individuals from all 
types of professions and business, which 
is today less common and at the same 
time more important than it was then. 

For to these lively spirits of the 17th 
century, observing as they currently could 
the great beginnings of modern science, 
it was nothing much more than an in- 
tellectual luxury to know something 
about the then new ways of testing, of 
analyzing, and of understanding nature. 
Science had as yet so little touched their 
daily lives and works that they could, in 
fact, have known essentially nothing 
about science and still have lived well- 


balanced and useful lives. The Indus- 
trial Revolution was to be faced by their 
great-great-grandchildren, not by them. 
One did not need to know any science 
to decide whether one wanted to be a 
Cavalier or a Roundhead. One could 
appreciate the epoch-making character 
of the Bill of Rights of 1689 and could 
have his opinions about the personal gov- 
ernment of Louis XIV without making 
use of any facts from physics or chem- 
istry. One could trim the candle or sad- 
dle the horse or dispatch a servant with 
a handwritten note without getting in- 
volved in any scientific equipment. 


Science Today 


But for us it is a different story. The 
most superficial, even if the most multi- 
tudinous, aspect of the contrast is that 
each one of us now makes constant use 
of devices that are essentially scientific 
in character—the telephone, radio, and 
television; the automobile and the air- 
plane; the air conditioner and the electric 
blanket; electrically driven and largely 
automatic washing machines, dryers, re- 
frigerators. Not long ago I counted the 
number of electric motors in our house. 
There are 32. -And it is, of course, the 
mechanical, electrical, and electronic de- 
vices in thousands of more remote places 
which act to surround our daily lives with 
all the materials and services which we 
take for granted. 

Our clothes closets are filled with suits 
and dresses whose fibers come, aot from 
cotton plants or off the backs of sheep, 
but from test tubes. Our medicine cabi- 
nets are filled with drugs that have been 
produced, not by the herbalist, but by 
the organic chemist and the biochemist. 
In our own living rooms we look at, and 
listen to, far-distant events. We are warm 
when it is cold, and cool when it is hot. 
Our health is protected and restored by 
the exquisite skill of modern medicine 
and surgery. Even our worries are calmed 
by chemicals. 

We have vast and incredibly rapid 
electronic devices that calculate, that 
have memories, and that can carry out 
and control the repetitive procedures in 
factories, banks, and businesses. Some of 
these machines even play chess, or trans- 
late from Russian into English. Man is 
participating in the process of cosmic 
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creation in the sense that, for the first 
time since time began, he has built for 
himself a_ satellite—his own _ private 
moon. We are throwing rockets and 
guided missiles into the skies, whispering 
of accurate flights from one continent to 
another, and even dreaming of expedi- 
tions to other planets. 

We are learning something of genet- 
ics and exploiting this knowledge to im- 
prove our crop plants and our edible 
animals. Modern scientific agriculture, 
with its knowledge of improved plant 
materials, of fertilizers, of insect and 
disease control, of proper agronomic 
practices, could doubtless double the 
world’s food supply. 

We have just seen the first great ad- 
vance against poliomyelitis. Cancer, car- 
diac disorders, the degenerative diseases 
of older age—one can clearly sense the 
exciting progress that is being made and 
the exciting prospect for really impor- 
tant advances against them. 

We are starting to utilize solar energy, 
and we are beginning to understand the 
way in which the green plant converts 
the energy of sunlight into a chemically 
stored form. We talk about making rain, 
and with the vast energy now at our dis- 
posal we even consider the possibility 
of affecting climate on a world-wide 
scale. We have learned how to tear apart 
and glue together the nuclei of atoms, 
and as a result we have an array of man- 
made radioactive isotopes which consti- 
tute powerful new tools of research, we 
have a future in which the supply of 
energy is essentially unlimited, and we 
have weapons of such destructiveness 
that we are quite capable of destroying 
civilization. Indeed, when we entered the 
nucleus of the atom we opened a Pan- 
dora’s box of problems of the most com- 
plex and formidable kind. 


Practical Problems 


I read in a recent article in Harper’s 
(1) that “. . . most people don’t give a 
damn about most things, unless those 
things are part and parcel of their con- 
crete lives.” But don’t you think that sci- 
ence is: don’t you think that the time 
has come when you must give a damn 
about science? 

The atom, the cell, the star—the mind 
of modern man has invaded all of these. 
This new knowledge has brought new 
beauty into life, new satisfaction of un- 
derstanding, and new power over nature. 
But it has also brought great and un- 
avoidable problems. Many of these are 
economic, social, political, and moral 
problems; but they are also inescapably 
scientific problems. Thus, these are not 
isolated problems for a few queer spe- 
cialists. They are problems for every 
citizen. 
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No longer is it an intellectual luxury 
to know a little about this great new tool 
of the mind called science. It has become 
a simple and plain necessity that people 
in general have some understanding of 
this, one of the greatest of the forces that 
shape our modern lives. We must know— 
all of us must know—more about what 
science is and what it is not. We must 
appreciate its strength and value, and we 
must be aware of its limitations. We must 
realize what conditions of freedom and 
flexibility of support must be maintained 
for pure scientific research, in order to 
assure a flow of imaginative and basic 
new ideas. Without some of this under- 
standing we simply cannot be intelligent 
citizens of a modern free democracy, 
served and protected by science. With- 
out this we will not know how to face the 
modern problems of our home, our 
school, our village, state, or nation. 

Our daily lives are surrounded by 
problems with scientific implications. 
When do we—or do we not—consult the 
psychiatrist or accept a free shot of a new 
serum? How about vitamins, hormones, 
sleeping pills, and tranquilizers? How 
about nutritional regimens and slimming 
schedules? How about the emotional and 
psychological problems of present-day 
children? How about birth rates, death 
rates, population increases, and food sup- 
plies? How about cigarette smoking and 
lung cancer? 

How about secrecy in science? How 
about visas for foreign scientists? I was 
shocked recently to hear a well-informed 
scientist remark that if the disaster of 
war should come, one of our greatest 
handicaps would be the fact that our 
secrecy policy has separated us from our 
friends. 

How about the support for pure sci- 
ence? Where should it come from and 
how should it be dispensed? How can 
we as a nation keep a healthy balance 
between pure science and applied sci- 
ence? How can we recruit and train 
enough good scientists and, at the same 
time, not interfere with the recruitment 
and training of enough good philoso- 
phers, businessmen, poets, doctors, musi- 
cologists, lawyers, theologians, and so 
forth? 

How about the more scientific aspects 
of foreign technical aid? How about au- 
tomation? How about nuclear power and 
weapon testing and radiation damage 
and induced mutations and the future 
genetic purity of the race? 

How about medical x-rays? In Sweden 
every x-ray machine is standardized, and 
inspection is reported annually. Do you 
think we ought to have such regulations 
here? 

Do you believe that there can be such 
a thing as a “clean bomb,” or do you 
think that war is inherently dirty? For 
how long will it serve the common good 





for us to have a monster Government 
agency in the atomic energy field, which 
spends billions of dollars inside a_pro- 
tective wall of secrecy, sometimes treat- 
ing the public as though we were all 
small children, too young to know or 
face the facts? (2). Is this agency, using 
the power of its money, going to shift 
more and more research out of universi- 
ties and into its own establishments; and 
what do university presidents—say a 
group in the Middle West—think about 
this policy? 

What are the duties of a citizen in re- 
lation to the mare scientific aspects of 
conservation of our natural resources? Do 
you realize that today we have to mine 
and process copper ore that is only one- 
tenth as rich as that which we used fifty 
years ago; that we now bring iron ore 
from as far away as Liberia; that we 
used to obtain oil by drilling only a few 
feet, whereas now we drill wells that are 
literally miles deep? Where is our water 
going to come from, as the demands in- 
crease every day and the water table 
gradually sinks? 

How about the many millions of dol- 
lars the Federal Government is putting 
into science through the National Insti- 
tutes of Health, the National Science 
Foundation, the Department of Agricul- 
ture, the scientific agencies of the 
branches of the Armed Services? Is this 
too much of our taxpayer money; or is 
it in fact too little? Is too much of our 
national effort in science being channeled 
through military agencies? Is the money 


being put in the right places, and for the . 


right things? 

Who, in a democracy, really makes the 
decisions, and how can the decisions, in 
a modern scientific world, be made wisely 
and decently unless the public does have 
some real understanding of science? 


Deeper Aspects 


The challenge to know something 
about science, moreover, is by no means 
limited to these practical questions, im- 
portant as they are. For if we restricted 
our interest to motors and drugs, to elec- 
tronic computers and guided missiles, to 
radiation genetics and atom bombs, we 
would move step by ugly step towards a 
mechanized future in which the purpose 
of our lives would be nothing much more 
than a rather selfish sort of convenience 
and safety precariously posited on power. 
It is therefore of even more basic neces- 
sity that we understand the deeper as- 
pects of science—its capacity to release 
the mind from its ancient restraints, its 
ability to deepen our appreciation of the 
orderly beauty of nature, the essential 
and underlying humbleness of its posi- 
tion, the emphasis it places upon clarity 
and honesty of thinking, the richness of 
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Two dishes fruit 


Two dishes Teal and Larks 
Pear Pye, Creamed 
Hare 





Veale Soup Haunch of Venison 
Fresh Salmon and Smelts ‘ Soup and Bouille 
Two dishes of Chicken Cod and Smelts 
Boiled Turkey and Oysters Aladobe 
Lamb pie with Cockscombs Ham 
Rump of beef 
RIDERS 


Two Almond Leach and Olives 
SECOND COURSE 


Two Jellies and Syllabubs 


Tansie 
Marrow Pudding 
Two dishes Asparagus and Loaves 








Fig. 1. A menu for a meeting of the Royal Society. 


the partnership which it offers to the aris 
and to moral philosophy. 

What, then, is science? Being an oper- 
ationalist, I can only reply that science 
is the activity practiced by scientists. But 
this is only the start of an answer. Who 
and what are scientists? How do they 
act? What motivates them? Do they all 
have beards and wild eyes? Can you spot 
one on the street? To what extent and in 
what way are they different from non- 
scientists? When you prick them, do they 
not bleed? When you tickle them, do 
they not laugh? When you poison them, 
do they not die? 

Scientists are men and women, not 
gods, not freaks, not magicians, not mon- 
sters. “To think of science as a set of 
special tricks, to see the scientist as the 
manipulator of outlandish skills—this,” 
as Bronowski (3, p. 249) has said, “is 
the root of the poison mandrake which 
flourishes rank in the comic strips.” 

On the average, scientists tend to be 
pretty bright, and a very few of them 
are so exceedingly bright that they must 
be called geniuses. But by and large, sci- 
entists are very much like other folks. 
They doubtless have rather more than 
the average curiosity about the insides of 
things, and they may perhaps have a 
rather special natural appetite for 
sharply focused and logical thinking as 
contrasted with intuitive, artistic, and 
emotional reactions. But their one really 
basic difference, I believe, is an intellec- 
tual inheritance, transmitted to them in 
their education as scientists, from the 
centuries of tradition about the scientific 
method and the scientific attitude to- 
wards the world. To understand what I 
mean by this we must make a consider- 
able diversion, eventually coming back 
to the scientist. 


Physical Science 


The physical world happens to be put 
together in such a way (I consider this 
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one of God’s really bright ideas) that 
one can usefully take it apart and study 
an isolated bit of it at a time. Such a 
study then reveals useful and analytically 
describable uniformities. For example, 
pull a spring with a force of one pound 
and it stretches two inches. Pull with two 
pounds and it stretches four inches. The 
generalization (Hooke’s Law) is that for 
all springs (all elastic material, in fact) 
the stretch is directly proportional to 
the pull. 

Now why do I interrupt remarks about 
the nature of scientists to talk about 
springs? Because of this remarkable fact 
that when you stretch them, all springs 
behave in the same way. Stop and think 
how strange and useful this is! For when 
you stretch the credulities of a lot of 
persons, they behave in all sorts of ways. 
You can, moreover, take a spring out of 
a watch and usefully study it as a spring, 
forgetting its origin. But you cannot take 
the pituitary gland out of a man, or a 
child out of its home, or a line out of a 
poem, or a spot of color out of a painting, 
or a note out of a symphony, and use- 
fully study these isolated bits, neglecting 
their origins. 

It is the dissectability of the physical 
world which permitted science—primar- 
ily physical science—to get such a good 
start so long ago. It was for this reason 
that Galileo could learn all about pen- 
dulums and the laws followed by all 
objects when they fall, whether these 
objects be lead balls or bird feathers. 
Newton could discover a universal law 
of gravitation. Ampere could find out 
the basic laws for electric currents, laws 
which continue to be true in modern 
electrical devices that Ampere could not 
have dreamed of. 

Thus, this way of analyzing nature—of 
designing experiments to learn the facts, 
of formulating general rules for describ- 
ing nature’s uniformities, of dreaming 
up possible new and even more general 
rules and then testing by experiment to 
see whether the rules are valid—this sci- 


entific way proved to be tremendously 
powerful. It worked. Step by step and 
accumulatively it gave men an under- 
standing of physical nature and, along 
with that understanding, the power to 
control and, in the good senses of the 
word, to exploit. Thus the physical sci- 
ences—physics, chemistry, mathematics, 
astronomy, and the more specialized 
branches such as geology, meteorology, 
oceanography, and so forth—had an 
early start, went through their adoles- 
cence in the 17th and 18th centuries, had 
a solid and accelerating growth through- 
out the past century, and then sharply 
after the turn of the present century, 
with the advent of relativity theory and 
quantum theory, swiftly exploded into 
activity, moving with a dizzy pace from 
one spectacular triumph to another. 


Biological Science 


In the world of living things, the prog- 
ress of science was not so rapid, and we 
ought to be able to surmise why this was 
bound to be so. As far as its stretching 
(at a fixed temperature) is concerned, 
one single descriptive number com- 
pletely describes a spring. A second de- 
scriptive number tells one how the be- 
havior varies with temperature. One 
single number describes how hard, so to 
speak, it is for direct current to pass 
through a certain wire. One single and 
simple equation describes the tempera- 
ture-volume-pressure behavior of all per- 
fect gases. One concise law states the 
gravitational attraction between all par- 
ticles of matter in the entire cosmos. Al- 
though there ate indeed great complica- 
tions and refinements in modern physical 
and chemical theories, the amazing fact 
is that enormous and very practical prog- 
ress could be achieved with exceedingly 
simple and yet exceedingly general laws. 

But how many variables does it take 
to describe a flower, an insect, or a man? 
How many subtly interacting and essen- 
tially interlocked factors must be taken 
into account to understand an emotional 
state? How complicated is the set of in- 
fluences that affect behavior? 

In other words, physical science was 
able to get started several centuries ago 
primarily because the world is so built 
that physics is relatively easy. There are, 
at the center of physical theories, a few 
general laws of great simplicity and gen- 
erality and power; and these laws are 
relatively accessible to man because they 
are clearly and individually exhibited in 
rather simple examples. Biology, broadly 
speaking, is several cuts harder. A living 
organism is essentially more complicated 
and has many more interacting charac- 
teristics. It is much more'restrictive (and 
can be wholly misleading) to study these 
characteristics one or two at a time, and 
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underneath all is the massive fact, at once 
mystical and practical, that when one 
takes a live organism apart, to study it, 
an essential aspect of the problem has 
vanished, in that what is on the experi- 
menter’s table is no longer an organism 
and is no longer alive. 

There is a second reason—really a 
closely related one—why the life sciences 
could begin to flower only after the phys- 
ical sciences had borne considerable 
fruit. For, as we are seeing more and 
more clearly today, a real understanding 
of life processes often requires study at 
a submicroscopic or even molecular scale 
of dimension, with tools and techniques 
that have only recently been developed 
in the physical sciences. An illustration 
will clarify this point. In 1910 a disease 
was identified, hereditary in nature and 
confined to Negroes, which had a clear 
external pattern of fever, cough, head- 
ache, ulcers on the extremities, and some- 
times eventual death. Little by little we 
have closed in on this disorder until it is 
now known to be caused by a purely 
molecular abnormality: the hemoglobin 
molecules in the red blood cells of the 
affected person possess an abnormally 
high positive electrical charge. The 
charge causes these hemoglobin mole- 
cules to link up together in a way that 
distorts the external shape of the red 
blood cells—makes them sickle-shaped 
rather than doughnut-shaped—and this 
in turn lowers the physiological effec- 
tiveness of the red blood cells and causes 
a special kind of anemia. The point of 
the illustration is that the cough, the 
fever, the decline and death are obvious 
facts of the ordinary large-scale world, 
but the explanation could be found only 
when science had devised tools which 
could explore inside molecules. 

When we pass further up the scale of 
complexity, subtlety, and essential inter- 
relatedness and consider the field of the 
mental sciences—normal and abnormal 
psychology, psychiatry, and so on—and 
ask questions concerning memory, the 
subconscious, the learning process, the 
relation between the mind and the brain, 
and other matters of that kind, then 
we should not be surprised that the an- 
swers are on the whole still more tenta- 
tive, the basic generalizations still fewer, 
the dependability and utility of the rele- 
vant knowledge still more questionable. 

It is tempting to go one stage further 
and consider the realm of human be- 
havior, including all those social, eco- 
nomic, and political aspects of individual, 
group, and mass actions which constitute 
the social sciences, and to comfort one- 
self with the assurance that progress in 
understanding, and eventually in con- 
trolling, these phenomena is just as sure 
to occur as is progress in understanding 
the cell. We must not be impatient or 
critical—surely not contemptuous—of 
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the tentative and fragmentary nature of 
the successes to date. 

Se we have this great pageant of sci- 
entific progress, beginning with the aus- 
tere precision of mathematics, the gran- 
deur of astronomy, the great conquests 
of physics and chemistry, together with 
the impressive technologies they have 
made possible, followed by the marvel- 
ous although still partial progress made 
in understanding the living world, to- 
gether with beneficent applications of 
this biological knowledge to medicine 
and agriculture, and finally the first ex- 
citing invasions into the world of the 
mind and of behavior. 


Scientific Attitude 


This—in necessarily sweeping and ap- 
proximate terms—is what the scientists 
have been doing since those memorable 
Thursdays at the Bull-Head Tavern. One 
stubborn and complicated problem after 
another has given way before the evolv- 
ing techniques of science. These tech- 
niques, which sometimes seem so special- 
ized and formidable, with a_ baffling 
private language, with concepts of great 
abstractness, and with instrumentation 
that not even Hollywood can exaggerate, 
are in simple fact but highly purified 
forms of the methods of inquiry and 
reasoning which Homo sapiens has used 
ever since he first began to become 
Sapiens. 

Thus the scientists have learned by 
experience that it pays to stop and think; 
that it is sensible to suspend one’s prej- 
udices and try to find out what the rele- 
vant facts are; that trying to decide what 
is relevant is of itself an illuminating 
procedure; that if the facts, as deter- 
mined under sensibly controlled condi- 
tions and by competent persons, run con- 
trary to tradition or hearsay or the 
position of arbitrary authority, then it 
is necessary to face and accept the story 
which is told by the facts; that logical 
precision in thinking is very useful when 
one is dealing with the more quantita- 
tive aspects of experience; that high 
standards of personal honesty, open- 
mindedness, focused vision, and love of 
truth are a practical necessity if one is 
going to be successful in dealing with 
nature; that curiosity is a worthy and a 
rewarding incentive; that nature is or- 
derly and reasonable, not capricious and 
mad, with the result that it is possible to 
attain greater and ever greater under- 
standing of the world about us. 

These attitudes—usually phrased more 
formally—just about cover what is or- 
dinarily called “the scientific method.” 
But I have purposely used terminology 
that, on the one hand, makes it clear 
that science has no exclusive claim on 
these useful procedures, and that, on the 





other hand, should make it clear that per. 
sons in all fields of activity ought to in- 
form themselves about the way in which 
science uses these procedures, since they 
obviously have validity in many other 
fields. 

Having listed some of the best char. 
acteristics of the scientific method we 
should, at least parenthetically, take note 
of the fact that scientists, being mortal, 
very frequently fail to utilize these valu- 
able techniques when they step outside 
of their professional specialties. We have 
all too frequent examples of the over- 
emotional, poorly informed, and indeed 
sometimes quite nonsensical behavior of 
scientists when they express themselves 
on business, social, or political affairs. 


Faith 


And at this point I must indeed return 
to the scientists, whom we left waiting 
in the lobby several pages back. We said 
that science is what scientists do. We 
said that scientists are on the whole 
pretty normal folks, eating and sleeping, 
laughing and loving and dying like all 
the rest of us. But we said that they do 
differ from other persons in one way—in 
the intellectual inheritance which they 
receive from their schooling in scientific 
method, their knowledge of the vast suc- 
cesses which science has had, their proud 
partnership in the profession that has 
measured the star, split the atom, and 
probed the cell. 


This inheritance is, I am bound to tell _ 


you, magnificent but dangerous. To too 
great an extent the word science has been 
identified with the more technological 
aspects of man’s conquest of physical 
nature. To too great an extent we asso- 
ciate this noble word with the mechani- 
cal, deterministic, physical science of 
fifty years ago. Too little do we remem- 
ber—because the subject is essentially 
not simple, because too few scientists 
spend the energy to try to be clear, and 
because too few citizens spend the energy 
to try to understand—that, as thinking 
has progressed, the earlier rigid mechan- 
ical determinism has vanished out of 
science, so that the science of today deals 
with concepts that involve abstractness, 
imagination, the beauty of conciseness, 
and at the very core of the subject some- 
thing which can properly only be called 
faith. 

Overawed by electronic computers and 
atoni bombs, appreciative of all the ma- 
terial comforts science has made possible, 
humbly thankful for the skill and tools 
of the modern doctor, misled by the me- 
chanically complicated but intellectually 
simple gadgetry which is so often falsely 
paraded as science, confused by strange 
symbols and formidable looking appa- 
ratus, the average citizen has, I fear, 
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established an uncomfortable relation to 
science. He tends to think of it as all- 
powerful and unchallengeable, because 
ultimately exact and perfect. The really 
great scientists never fooled themselves 
on this matter of exactness. Newton 
would have been the first to welcome and 
praise the corrections Einstein brought 
to gravitational theory, for Newton him- 
self, speaking of the check with which he 
calculated two aspects of the force of 
gravity—first, as necessary to hold the 
moon in its orbit and second, as neces- 
sary to make an apple fall to the ground 
—remarked simply, “I found them an- 
swer pretty nearly.” 

The fact is that the average citizen 
tends to fear science, when he should, of 
course, learn about it, so that it can be 
an exciting intellectual companion and 
a useful servant. He tends to think that 
science is entirely mechanistic, and that 
its successes in the biological field de- 
press the dignity of the inner man; 
whereas, as Robert Oppenheimer has 
said, he should “. . . have known that 
human life was far too broad, deep, 
subtle, and rich to be exhausted by any- 
thing the scientist would find out in his 
own field” (4). 

Rather than pretending to be perfect 
and ultimate, any scientific theory rep- 
resents only a stage of progress in suc- 
cessively better approximations. Con- 


cerning one of the most basic theories in 
physics, Oppenheimer said (4), “. . . it 
is a theory which is almost closed, almost 
self-sufficient, and almost perfect. Yet 
it has one odd feature: if you try to 
make it quite perfect, then it is non- 
sense.” I would suggest that an abso- 
lutely critical distinction between sci- 
ence and religion may be that science 
never will and never can actually reach 
the final goal of perfection, whereas re- 
ligion can do so and has done so. 

The average citizen tends to think that 
science has destroyed the element of 
faith in religion; instead, he should real- 
ize that science is itself founded on faith. 
He tends to think that science is an ugly 
sort of foe of the gentler arts, whereas 
he should recognize that, as Bronowski 
has said (3, p. 250) “There is a likeness 
between the creative acts of the mind in 
art and in science. . . . The scientist or 
the artist takes two facts or experiences 
which are separate; he finds in them a 
likeness which had not been seen before; 
and he creates a unity by showing the 
likeness.” This discovery of unity is at 
the center of science, and it is also at 
the center of art. Whenever Coleridge 
tried to define beauty he returned to a 
central deep thought. Beauty, he said, is 
“unity in variety.” 

We must all learn to understand this 
great modern intellectual force, to utilize 
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Pedigrees of Exconjugants in 
Escherichia coli K-12 


Mating between morphologically dis- 
tinguishable Hfr and F- bacteria (Esche- 
richia coli K-12) has been observed in the 
light and electron microscopes. [J. Leder- 
berg, J. Bacteriol. 71, 497 (1956); E. 
L. Wollman, F. Jacob, W. Hayes, Cold 
Spring Harbor Symposia Quant. Biol. 21, 
141 (1956)]. In order to follow the sub- 
sequent details of recombination and 
segregation, individual couples of conju- 
gating bacteria were isolated with a mi- 
cromanipulator. After the mates had 
separated from each other, pedigrees of 
isolated exconjugants were obtained by 
isolating successive daughters and analyz- 
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ing the genetic markers of clones derived 
from individual fifth to tenth generation 
bacteria. The Hfr exconjugants divided 
regularly and formed no recombinants. In 
contrast, a typical fertile F—- exconjugant, 
in which recombination or segregation, or 
both, was occurring, divided irregularly to 
yield many dead bacteria, the F— paren- 
tal type, F— types with altered morphol- 
ogies, and a number of different viable 
recombinant types. The latter did not 
segregate to give pure clones until after 
the third, and sometimes not till after the 
tenth division. These results suggest (i) 
that the genetic material transferred from 
an Hfr to an F- bacterium persists in the 
F-— bacterium for a number of divisions 
during which time it may recombine fre- 


it properly so that it may serve our lives 
and enrich our appreciation of the world 
around us, to respect the atilities of sci- 
ence at the same time that we realize its 
limitations, to know enough about sci- 
ence to be able intelligently to meet the 
responsibilities of modern citizenship. “I 
am strongly of the opinion,” wrote Sir 
Edward V. Appleton, “that it is the scien- 
tist’s mission not only to uncover nature 
but also to interpret his results to his 
fellow men. Scientific knowledge is itself 
neutral. It is the use that is made of it 
that is good or evil. Decisions concern- 
ing that use are not for the scientist alone. 
The layman must therefore make his own 
efforts at understanding. To assist him, 
the scientist must, in turn, be ready to 
leave his laboratory to act as a guide.” 
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quently with the F- genetic material; 
(ii) that many combinations may be non- 
viable; and (iii) that many viable recom- 
binants may involve morphological char- 
acters not utilized in the genetic analysis. 
The experiments reported here were 
carried out in the laboratory of Dr. A. 
Lwoff at the Institut Pasteur, Paris, while 
I held a Fulbright research scholarship 
and a fellowship from the John Simon 
Guggenheim Memorial Foundation. 
Tuomas F, ANDERSON 
Johnson Foundation, 
University of Pennsylvania 


Structure of an Antibiotic Allenic 
Polyacetylene from the Basidiomycete 
Drosophila semivestita 


Culture liquids of Drosophila semives- 
tita contain several polyacetylenes. Among 
these are two which are closely related to 
or identical with drosophilins C and D, 
antibiotic polyacetylenes isolated previ- 
ously from Drosophila subatrata. 

For the polyacetylene corresponding to 
drosophilin C, formula I is proposed on 
the basis of its ultraviolet and infrared 
absorption spectra, its behavior with al- 
kali, and analysis of its reduction product. 


HC=C—C=C—CH=C=CH— 
CH=CHCH:COOH (I) 
The alkali conversion product is be- 
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lieved to be II, on the basis of its ultra- 
violet absorption spectrum, which is that 
of an entriyne and is identical with that 
of an acid of this formula synthesized by 
Bohlmann. This acid would be the ex- 
pected product of a conversion of I, closely 
analogous to the mycomycin — isomy- 
comycin rearrangement. 
H;C—C=C—C=C—C=C— 

CH=CHCH:COOH (II) 

MaArjoriE ANCHEL 

New York Botanical Garden 





Isolation.of N-Acetylneuraminic 
Acid from Colominic Acid 


The  colocineogenic microorganism 
Escherichia coli Kess elaborates an acidic 
polysaccharide which can be isolated from 
the culture medium by suitable fractiona- 
tion procedures. The purified material, 
termed colominic acid, contains nitrogen, 
acetyl, and carboxyl groups and is free of 
phosphorus, sulfur, and methoxyl. Tests 
for protein, hexosamine, pentoses, and 
hexuronic acids are negative. From the 
Ehrlich test it has been found that colo- 
minic acid gives such a high absorbance 
per unit of weight that it must be consti- 
tuted solely of sialic or neuraminic acid- 
like substances. A crystalline material has 
been obtained from aqueous hydrolysates 
of the acid in high yield. A comparison of 
the elementary composition, infrared spec- 
trum, optical rotation, and neutral equiva- 
lent of the unknown crystalline substance 
with those of N-acetylneuraminic acid has 
revealed that the two are identical. Colo- 
minic acid must therefore be regarded as 
an acidic homopolysaccharide of a unique 
type, composed of repeating units of N- 
acetylneuraminic acid. The exact arrange- 
ment of the monomer units in the ma- 
cromolecule is as yet not known. Thus, 
for the first time, a substance containing 
sialic acid has been obtained from a source 
other than mammalian. 

Guy T. Barry 
Rockefeller Institute 


On the Mechanism of 
Terpene Biogenesis 


Earlier experiments had shown that the 
enzymatic conversion of 2-C™,5-di-T-mev- 
alonic acid to squalene occurs with only 
a slight change in the ratio of the two 
isotopes, indicating that the 6-carbon 
atom of mevalonic acid remains reduced 
throughout the condensation process. 
Analogous results, now obtained with 
D-labeled mevalonic acid, strengthen the 
view that the isoprenoid intermediates are 
coupled by interaction of —CHs— groups 
and not by a mechanism of the Claissen, 
aldol, or acyloin type. In a medium of 
D.O, squalene synthesis from mevalonic 
acid proceeds with the uptake of 3 to 4 
atoms of D from the solvent. This result 
is incompatible with any mechanism em- 
ploying as condensing units 6-carbon com- 
pounds or C; structures containing isopro- 
pyl groups. The structural requirements 
for the “isoprenoid” intermediate dic- 
tated by these labeling experiments was 
discussed, and it was shown that a mecha- 
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nism of. squalene synthesis utilizing iso- 
prene itself is in accord with all the evi- 
dence available. 

Konrap Biocu, H. RitLinc 
Harvard University 


Depolarized Muscle, a Missing Link 


Tension in the intact frog muscle is in- 
sensitive to changes in pH (fH 5 to 9), 
and its Qio is small (1.2 to 1.3). Tension 
in muscle “models” is strongly dependent 
on fH and temperature. 

When membrane function is partly, 
temporarily, and reversibly suspended by 
depolarizing intact muscle with excess K, 
a preparation intermediate between intact 
muscle and its “models” is obtained which 
exhibits a similar temperature and pH de- 
pendence to that of muscle “models.” This 
suggests that the genuine properties of the 
final contractile system (actomyosin+ ATP 
+ions) in the intact muscle is somewhat 
obscured by the strong regulating influ- 
ence of membrane function, and thus a 
comparison between them is not always 
meaningful. 

If potassium-depolarized (nonpropagat- 
ing) frog and turtle muscles are marked 
off into several segments along their length 
by a nontoxic fluorescent dye, the shorten- 
ing of different portions of the muscle can 
be recorded accurately by a constant-speed 
camera. By use of such a method (Ma- 
shima and Csapo, 1957), earlier observa- 
tions of our laboratory were confirmed 
and extended. Shortening is uniform along 
the length if the muscle is stimulated in a 
transverse alternating field but is greater 
in the middle portion in a longitudinal 
field. Longitudinal d-c activates the mus- 
cle throughout its length except at the 
extreme anodal end, and if the [K]o is suffi- 
ciently high only the middle portion of 
the muscle responds. Such high [K]o also 
greatly reduces the effect of the transverse 
d-c. Longitudinal d-c activates the catho- 
dal end effectively if the rise in current 
strength is abrupt, while if it is slow the 
middle portion of the muscle shortens 
most. These observations show that effec- 
tive internal currents are more directly 
linked to activation than is depolarization. 

ARPAD CsApo 
Rockefeller Institute 


In vitro Studies on Specificity of 
Action of Toxicants Which 
Function as Alkylating Agents 


During studies on the kinetics of alky- 
lation of amino acids and proteins by 
the fungicides 1-fluoro-2,4-dinitrobenzene 
(FDNB) and 2,4-dichloro-6-(o0-chloroani- 
lino) -s-triazine, it was found that the for- 
mer toxicant alkylated cysteine about 10° 
times more rapidly than substrates con- 
taining primary amino and _ carboxyl 
groups only. A C—S bond was first formed, 
but the reaction product rearranged 
rapidly to yield N-2,4-(dinitropheny]) - 
cysteine. The two toxicants alkylated 
compounds containing sulfhydryl groups 
at about the same rates, but the s-triazine 
was about 20 times more reactive with 


substrates containing phenolic hydroxyl 
groups, and 30 to 50 times more reactive 
with p-aminobenzoic and nicotinic acids, 
Thus the s-triazine should be able to in- 
terfere with folic acid and pyridine nu- 
cleotide metabolism, while FDNB should 
be the more specific of the two compounds 
for the inactivation of sulfhydryl groups. 
The reactivities of these materials with 
bovine serum albumin were compared. 
The s-triazine alkylated it about 20 times 
more rapidly than FDNB, which is close 
to the ratio of reactivities observed for the 
phenolic hydroxyl group. However, the 
closeness of these ratios does not neces- 
sarily mean that the sites of action are at 
tyrosine residues, because the number of 
functional groups in the protein which 
participate may not be the same in both 
cases, and it has not been demonstrated 
whether energies of activation and steric 
factors will change in parallel ways when 
free amino acids are incorporated into 
protein molecules. 

H. P. BuRcHFIELD 
Boyce Thompson Institute for 
Plant Research 


Protein Intake and 
Resistance to Infection 


In the underprivileged parts of the 
world, inadequate protein nutrition is ex- 
tremely prevalent and a direct cause of 
much disease. It also has indirect deleteri- 
ous effects by decreasing resistance to in- 
fection. As this particular aspect of the 
problem is of special importance among 
children, we have studied its manifesta- 
tions in animals during the period of rapid 
growth. 

Shortly after weaning, mice were al- 
lowed to feed ad libitum on diets con- 


taining all known nutritional factors, the . 


protein and carbohydrate contents being 
the only variables. After they had been 
maintained for 2 weeks on the experi- 
mental diets, the animals were infected 
with doses of bacteria selected to produce 
either rapidly fatal or slowly evolving in- 
fections. The survival time served as the 
index of resistance. 

All diets allowed normal growth rates 
of control (noninfected) animals. Yet, 
animals receiving 8 percent casein proved 
much more susceptible to all types of in- 
fection than did those receiving 20 per- 
cent casein. On the other hand, animals 
fed commercial pellets containing 22 per- 
cent protein were almost as susceptible as 
those receiving 8 percent casein. As pel- 
lets contain chiefly plant materials, it is 
apparent that the qualitative character of 
the protein, as well as the quantity fed, is 
of importance in determining resistance. 

The resistance to infection of animals 
receiving 8 percent casein could be in- 
creased by supplementing their diets with 
amino acids. Here again, resistance varied 
independently of the growth curve. Thus, 
the resistance of young growing animals 
to bacterial infections is controlled by 
nutritional factors different from those 
involved in weight gain. 

RENE J. Duzsos 
RussELu W. SCHAEDLER 
Rockefeller Institute 
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Role of a-Helical Configuration in 
Proteins and Protein Analogs 


In previous work [Yang and Doty, /. 
Am. Chem. Soc. 79, 761 (1957)], it was 
shown that solutions of synthetic polypep- 
tides exhibited specific rotations and rota- 
tory dispersions that were very dependent 
on the configuration of the polypeptide 
chains. By using a scale defined by these 
limiting behaviors, it was found that the 
rotatory properties of several proteins 
could be interpreted in terms of their 
helical content—that is, the fraction of 
residues in the a-helical configuration. 
The implementation of this procedure has 
now been improved, and self-consistent 
values of the helical contents of a number 
of proteins in a variety of solvents have 
been obtained. Furthermore, it has been 
possible to confirm these estimates of heli- 
cal content by infrared spectral measure- 
ments in mixed solvent systems. 

With the helical content of typical pro- 
teins reasonably well established, we have 
attempted to duplicate these features in 
synthetic polypeptides in physiological 
saline. This has been achieved with equi- 
molar copolymers of L-lysine and t-glu- 
tamic acid which have random chain 
compositions but nearly uniform molecu- 
lar weights and over-all chain composi- 
tions. Such polypeptides having molecular 
weights in the range from 25,000 to 100,- 
000 are water soluble at all pH’s. Their 
helix content in physiological saline varies 
from about 70 percent at pH 3 to 40 per- 
cent at pH 7 to 15 percent at pH 11. The 
removal of salt brings about complete 
denaturation, showing that the net effect 
of the charged groups is repulsive. These 
polypeptides resemble proteins in having 
a narrow isoelectric region (pH 6.8 to 
7.1), in being denatured by urea, and in 
other ways. 

P. Doty, K. IMAnori 
Harvard University 


High-Accuracy Mechanical 
Integration by Shear in 
Viscous Liquids 


Integration from the standpoint of in- 
strumentation is provided by any device 
wherein the time rate of change of an out- 
put quantity is accurately proportional to 
the input quantity. Viscous shear in fluids 
is a very useful means of realizing integra- 
tion when mechanical torque acts as the 
input and when the angular velocity of a 
rotor with respect to a stator is the output. 
This type of integration is widely used in 
situations requiring high accuracy for 
oscillatory inputs with output angles re- 
stricted to small magnitudes. This paper 
outlines the background of viscous shear 
integration and develops concepts for 
describing integrator operation. These 
concepts are applied to the practically 
important case of the single-degree-of- 
freedom integrating gyro unit as an illus- 
tration of viscous shear integrator opera- 
tion. The physical dimensions and fluid 
properties associated with gyro-unit inte- 
grating components are taken as typical 
of the problems that may be solved by 
viscous shear integrators. 
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The essential problem is that of causing 
shearing forces in a thin fluid layer be- 
tween a cylindrical rotor and a cylindrical 
stator to produce a torque on the rotor 


‘ with its magnitude closely proportional to 


the relative angular velocity between the 
two cylinders. For practical applications, 
this proportionality should be at least as 
accurate as 1 part in 100,000. Physical 
properties of a fluid which influence the 
accuracy obtainable with this configura- 
tion are discussed. It was found essential 
to use a Newtonian fluid in an isothermal 
state. A detailed mathematical analysis 
of the fluid motion determines limits for 
physical dimensions, frequency, and am- 
plitude of rotor motion. 

C. S. Draperr, M. Finston 
Massachusetts Institute of Technology 


Conductance of Tetrabutylammonium 
Tetraphenylboride 


The tetraphenylboride ion has essen- 
tially the same symmetry, size, and struc- 
ture as the tetrabutylammonium ion; to- 
gether, these ions provide a 1/1 salt which 
is well approximated physically by the 
idealized model in which the ions are 
represented by charged spheres of equal 
size. The conductance has been measured 
in propylene carbonate (dielectric con- 
stant D=65.1), nitrobenzene (D = 34.82), 
acetonitrile (D = 36.0), and in mixtures of 
acetonitrile or nitrobenzene with carbon 
tetrachloride. Down to a dielectric con- 
stant of about 20, the conductance curves 
lie above the Onsager tangent (anabatic 
phoreograms). Such curves have previ- 
ously been considered characteristic of 
“strong electrolytes’ such as potassium 
chloride in water. The present results 
show that anabatic curves can appear in 
solvents of moderately low dielectric con- 
stant, provided that the ions are large 
enough. The positive deviations from the 
Onsager limiting tangent can be ac- 
counted for by the conductance theory, 
which allows for the effects of nonzero 
ion size. [R. M. Fuoss and L. Onsager, 
Proc. Natl. Acad. Sci. (U.S.) 41, 274, 
1010 (1955); J. Phys. Chem. 61, 668 
(1957)]. Viscosity measurements lead to 
a hydrodynamic radius equal to 5.4 A, 
which agrees with the electrostatic radius 
found in propylene carbonate and with 
estimates made on molecular models. In 
the other solvents, the electrostatic radius 
is larger. 

RAYMOND M. Fvoss, 
Joan B. BerKowI!Tz, 
ErNEsT Hirscu, SERGIO PETRUCCI 
Yale University 


Colicine K 


Colicines are agents of unknown nature 
which are elaborated by certain strains of 
Escherichia coli and which have the abil- 
ity to kill specifically certain other strains 
of enteric bacilli. These substances are 
presumed to be related to bacteriophage 
yet differ in that they cannot be trans- 
mitted by serial passage. Colicines have 
never been obtained as pure chemical 
entities, and hence it has not been possible 


to compare their properties with those of 
bacterial viruses. 

When grown under appropriate condi- 
tions, a strain of E. coli known as Kes 
elaborates colicine K into the medium. 
From the culture it has been possible to 
obtain a substance having potent colicine 
K activity. This material is a lipocarbohy- 
drate-protein complex and is believed to 
be identical with the O antigen of the 
microorganism from which it is derived. 
In experimental animals it elicits agglu- 
tinins for the parent cell, precipitins for 
the substance itself, and antibodies which 
neutralize the colicine K activity of the 
antigenic complex. The complex may be 
degraded by chemical means into its lipo- 
carbohydrate and protein components. 
The protein fraction contains all of the 
colicine K activity of the original sub- 
stance. A comparison of the immunologi- 
cal properties of this protein with those 
of phage Ts, the virus to which colicine 
K is presumably related, reveals no such 
relationship. 

If colicine K activity is indeed an in- 
herent property of the O antigen of E. 
coli Kes, it should be possible to obtain 
a noncolicineogenic variant and to com- 
pare the properties of its O antigen with 
those of the colicineogenic parent. Such 
a variant has been obtained, and a study 
has been instituted to elucidate this sa- 
lient point. 

WALTHER F. Gorse, Guy T. Barry, 
TsuNEHISA AMANO 
Rockefeller Institute 


Bactericidal Substances in 
White Blood Cells 


The cellular theory of resistance to in- 
fection, formulated by Metchnikoff over 
50 years ago, stresses the role of polymor- 
phonuclear leukocytes in eliminating mi- 
croorganisms from animal tissues. These 
cells commonly migrate to the site of bac- 
terial invasion and help to control infec- 
tion by engulfing and destroying the mi- 
crobes. Recently interest has focused on 
biochemical factors which endow leuko- 
cytic cytoplasm with unique capacity to 
kill bacteria. 

Lysozyme was the first bactericidal 
substance recognized to be present in 
polymorphonuclear leukocytes. Crystalline 
lysozyme is a basic low-molecular-weight 
protein which degrades enzymatically 
certain aminopolysaccharides. The few 
Gram-positive microorganisms whose cell 
wall is composed of this carbohydrate are 
promptly killed by lysozyme. } 

Another white cell component, called 
phagocytin, may be responsible for intra- 
cellular destruction of bacteria not af- 
fected by lysozyme. Phagocytin has not 
been isolated in pure form; however, low 
concentrations (less than 1 pg/ml) of 
preparations available at present cause 
rapid death of various Gram-negative 
enteric bacilli. Phagocytin appears to be 
a protein which alters the cell wall of sus- 
ceptible microorganisms, but its exact 
mechanism of action is not yet known. 

Finally, but by no means of least impor- 
tance, local accumulations of organic acids 
in leukocytic cytoplasm may harm bac- 
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teria. Present evidence suggests that the 
intracellular pH about ingested particles 
is near 4.5. This degree of acidity, acting 
either alone or in conjunction with pha- 
gocytin or lysozyme, is lethal or inhibitory 
to many microorganisms. 

James G. Hirscu 
Rockefeller Institute 


Antinuclear “Antibodies” in 
Lupus Erythematosus 


Lupus erythematosus is a disease of 
human beings which is characterized by 
the presence of antibodies to various body 
cells and tissues. Serum from certain pa- 
tients with this disease can induce specific 
morphological changes in the nuclei of 
polymorphonuclear leukocytes in vitro. 
The responsible serum factor is a gamma 
globulin which has a specific affinity for 
isolated cell nuclei and nuclear nucleo- 
protein. Localization of gamma globulin 
on cell nuclei during in vitro induction of 
the cell changes can be demonstrated by 
the fluorescent antibody technique. 

These sera also contain factors capable 
of fixing complement with whole-cell 
nuclei, isolated nuclear deoxyribonucleic 
acid, and isolated histone. One or more 
of these factors may be present in any in- 
dividual serum. Nuclei and deoxyribonu- 
cleic acid from widely different organs 
and species will participate in these reac- 
tions. The factors which fix complement 
with nuclei and with deoxyribonucleic 
acid are separable by absorption. 

Preliminary experiments with rabbits 
indicate that antibodies to nuclear constit- 
uents can develop, but they appear to 
lack the broad species reactivity charac- 
teristic of the serum factors in lupus 
erythematosus. 

The evidence obtained suggests that 
the lupus erythematosus serum factors are 
antibodies to nuclear constituents, includ- 
ing deoxyribonucleic acid. However, proof 
that they are true antibodies, as well as 
elucidation of their role in this disease, 
awaits further investigation. 

H. R. Hotman, W. C. Rossins, 
H. Deicuer, H. G. KUNKEL 
Rockefeller Institute 


Relationship of Spotted-wilt Virus in 
Northern and Southern Hemispheres 


Identification of spotted-wilt virus in 
the Northern Hemisphere with the Aus- 
tralian virus first described under that 
name has never been attempted by im- 
portation of virus strains for comparative 
study, nor have specific antisera been 
available. Instead, seeds of plants carry- 
ing known genes for resistance have been 
exchanged. Such a technique can be ap- 
plied to a variety of other phytopathogenic 
viruses, but its availability has not been 
generally recognized. The number of ap- 
plicable genes is now substantial. Without 
exception they have proved virus specific 
or strain specific. This technique, in con- 
trast to transportation of the viruses them- 
selves, is beneficial to all national interests. 
In the case of spotted-wilt virus, a single- 
gene resistance that proved effective in 
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the eastern United States proved applic- 
able experimentally to some strains in 
Australia. It was effective also in the 
Hawaiian Islands, although less effective 
than a single-gene resistance developed 
there earlier. Both resistances were inef- 
fectual under field conditions in Western 
Australia, but Finlay found that the Fi 
hybrid between the two resistant stocks 
was resistant in the field. He showed that 
each parental line had contributed two 
additional resistance genes, one of which 
was common to both parents. Recognized 
heterogeneity of Australian strains of 
spotted-wilt virus may reflect efficient 
transmission by Frankliniella schultzei, a 
thrips confined to the Southern Hemi- 
sphere. Less efficient vectors in the North- 
ern Hemisphere may not transmit all 
strains. 

Francis O. HoLmMEs 
Rockefeller Institute 


Countercurrent Distribution 
Studies with Proteins 


Recently attempts have been made to 
find solvent systems suitable for fraction- 
ating proteins by countercurrent distribu- 
tion (C.C.D.). The greatest difficulty is 
not that of finding two-phase systems 
which will partition the proteins but 
rather that of preventing denaturation 
during the distribution. An investigation 
of the enhancement of stability against 
denaturation by addition of certain sub- 
stances to the system is being made. 

Systems of ethanol, water, and a rela- 
tively high content of ammonium sulfate 
offer a sufficiently stable environment for 
C.C.D. of ribonuclease and lysozyme up 
to 4000 transfers without any loss of their 
enzymatic activities. On the other hand, 
in a system of ethanol, n-propanol, water, 
and ammonium sulfate, the serum albu- 
mins undergo a slow, continuous transfor- 
mation. The incorporation of a small 
amount of sodium caprylate into the sys- 
tem stabilizes the albumins enough to per- 
mit C.C.D. to 1500 transfers. Under these 
conditions, human serum albumin is found 
to contain three components of partition 
ratios—0.22, 0.49, and 0.60—while crys- 
talline bovine serum albumin shows three 
components of partition ratios—1.0, 1.4, 
and 3.0. The band spread suggests each 
component to be a mixture of still more 
closely related substances. Mixtures of hu- 
man and bovine serum albumins are separ- 
able by this technique, with all six bands 
appearing. 

TE Piao Kino, Lyman C. Crarc 
Rockefeller Institute 


Genetic Control of Enzymatic 
Fine Structure as Revealed by 
Substrate Affinities 


The deoxyribonucleate particles con- 
trolling sulfonamide resistance in pneu- 
mococci have been shown to contain three 
linked marker regions. These three mark- 
ers may remain linked, be separated, or 
reassembled by recombination during 
transformation so that the unit types, de- 
signated a, b, and d, and their four com- 





binations can all be produced. The genetic 
fine structure of this system can also be 
recognized by its phenotypic manifesta- 
tions since each of these seven genotypes 
gives a stable bacterial strain showing its 
own characteristic degree of resistance 
toward sulfanilamide. The effect of sulfa- 
nilamide is reversed by p-aminobenzoate 
for each of these and the sensitive strain. 

Study of the effects of the markers a, b, 
and d indicates that they are so highly 
interdependent that it is concluded that 
all three determine properties of a single 
enzyme utilizing p-aminobenzoate. Activ- 
ity of this enzyme and its sensitivity to 
sulfanilamide can be followed by measur- 
ing the synthesis of folic acid. The resist- 
ance of the enzyme system proves to be a 
reliable measure of the resistance of the 
strain which bears it. 

The small changes induced in the en- 
zyme by the unit markers a, b, and d have 
been further analyzed through their ef- 
fects upon affinities for such related drugs 
as sulfaguanidine, p-nitrobenzoate, and 
p-aminosalicylate. Variation of acidity 
and spatial relations in the drugs has re- 
vealed sharp qualitative differences be- 
tween the different phenotypes. The fine 
structure of the deoxyribonucleate appears 
to determine corresponding fine structure 
in the enzyme protein, which may be 
explored by means of the affinities for 
p-aminobenzoate and systematically chosen 
inhibitory analogs. 

Rotun D. HotcHkiss 
Auprey H. Evans 
Rockefeller Institute 


Chemical Aeronomy 


The chemical structure of the earth’s 
atmosphere is primarily a result of the 
action of solar radiation on the atmos- 
pheric gases. The study of the chemical 
reactions between the various atmospheric 
constituents has been designated “‘chemi- 
cal aeronomy,” and the region of the 
atmosphere where these reactions are most 
prevalent is called the “chemosphere.” 
Nitric oxide is present in the upper region 
of the chemosphere. Its concentration is 
determined by the relative rates of the 
reactions between atomic nitrogen and 
moiecular oxygen and between atomic 
nitrogen and nitric oxide. Many of the 
aeronomic chemical reactions produce the 
luminous emission of the night airglow. 
The atomic lines and molecular bands of 
the airglow indicate what chemical reac- 
tions are taking place and what some of 
the physical conditions are at the level of 
emission. The Herzberg and atmospheric 
bands of oxygen which are prominent air- 
glow emissions have been produced and 
studied in laboratory afterglows. Some 
still unidentified airglow emissions have 
also been obtained in laboratory sources. 
The technique of artificially producing 
an airglow by rocket seeding experiments 
makes possible the detection of some of 
the atmospheric constituents and suggests, 
as well, a method of measuring the tem- 
perature of the upper atmosphere. 

JoserH Kaplan 
C. A. BartH 
University of California, Los Angeles 
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On the Question of Reabsorption 
in Sweat Glands 


Whether reabsorption takes place in 
sweat glands has been regarded as con- 
troversial. Direct evidence is lacking, al- 
though reabsorption of water has been 
postulated to account for concentration 
differences between slowly and profusely 
secreted sweat, and absorption of sodium 
to account for differences between plasma 
and sweat. 

Two simple experiments appear to pro- 
vide the requisite direct evidence of re- 
absorption and reveal something of the 
dynamics of sweat formation and reab- 
sorption. Sweat emergence at the surface 
of the cat’s footpad in response to stimu- 
lation of the secretomotor nerve has been 
observed visually, and its latency in vari- 
ous circumstances of stimulation has been 
measured. 

In one experiment stimulations, stand- 
ardized in frequency and duration, were 
applied to the motor nerve, the rest in- 
terval between stimulations being varied. 
After prolonged rest 60-sec stimulation 
may be required for beginning emergence, 
after brief rest, but 2.5 sec. Over most of 
the range, latency varies linearly with 
duration of rest interval. This experiment 
indicates that: reabsorption does occur; 
sweat formation is a rapid process; latency 
for sweat formation (as distinct from emer- 
gence) is about 2.5 sec; reabsorption is a 
slow process; and reabsorption takes place 
near the base of the gland. 

In the other experiment the first stimu- 
lation is standardized and the brief rest 
period is fixed. Frequency of the second 
stimulation is varied. Emergence latency 
in response to the second stimulation 
varies, within limits, inversely as its fre- 
quency. At low frequencies there may be 
no visible emergence. This experiment in- 
dicates that a balance can be struck be- 
tween formation and reabsorption. 

Davw P. C. Lioyp 
Rockefeller Institute 


Acquired Immunity from Infection 
by Strains of Aster-Yellows Virus 
in Aster Leafhopper 


During recent years it has been shown 
that certain plant viruses, including that 
of aster yellows, multiply in their insect 
vectors as well as in plants. Indeed, the 
specificity and long retention of these vi- 
ruses by their vectors seem to depend on 
this ability. Among the different strains 
of aster-yellows virus occurring in nature 
there is one known as ordinary aster-yel- 
lows virus and another known as the Cali- 
fornia strain of aster-yellows virus. Both 
are transmitted by the aster leafhopper, 
Macrosteles fascifrons. 

When a colony of this insect is exposed 
to ordinary aster yellows for about 2 
weeks, a period sufficient to render it vi- 
ruliferous for ordinary aster-yellows virus, 
and then exposed to California aster-yel- 
lows virus for a like period, which period 
is sufficient to render a virus-free colony 
viruliferous for California aster-yellows 
virus, the colony transmits only ordinary 
aster-yellows virus. On the other hand, if 
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a colony is allowed to feed on a plant with 
California aster yellows and subsequently 
on a plant with ordinary aster yellows for 
appropriate periods, it transmits Califor- 


- nia aster-yellows virus only. Use of indi- 


vidual insects instead of colonies gives es- 
sentially the same results. In other words, 
multiplication of one strain of aster-yel- 
lows virus in the vector insect protects it 
against transmitting virus of a closely re- 
lated strain. Thus, it has been shown for 
the first time that two closely related 
strains of a plant virus protect against 
each other in an insect vector. 

L. O. KuNKEL 
Rockefeller Institute 


Movement of Ions and Compounds 
Into and Out of Fungus Spores 


When spores of representative species 
of fungi labeled with S*, P®, Zn®™ are 
suspended in several changes of distilled 
water, from 15 to 30 percent of the la- 
beled compounds is rapidly released into 
the ambient solution. The loss of these cell 
contents does not reduce germination. The 
compounds remaining do not leach out 
even on long further suspension in water. 
The results show that a considerable por- 
tion of the cell contents is not protected 
to any great degree from the external en- 
vironment but that substances essential 
for germination are more firmly held. 
However, washed spores, under certain 
conditions, readily lose additional cell con- 
tents or take up ions and compounds. 
When subjected to sublethal doses of some 
fungicides, such as silver and some organic 
toxicants, washed spores can lose a further 
relatively large proportion of their con- 
tents without loss of germination capacity. 
Washed spores also take up lethal doses of 
fungicides very rapidly, in a few minutes 
or less. Accumulation of ions and com- 
pounds by fungus cells probably involves 
a number of processes, of which reaction 
with cell constituents is important. These 
constituents are readily available in large 
quantities to the fungicides applied. This 
affords an explanation for the large doses 
which are quickly taken up and firmly 
bound and which are required to produce 
toxicity. 

LAWRENCE P. MILLER, 
S. E. A. McCatian 
Boyce Thompson Institute for 
Plant Research 


Mechanism of Action of the 
Fungicide Dichlone 
(2,3-dichloro-1,4-napthoquinone ) 


Dichlone at toxic concentrations ac- 
celerates endogenous oxygen consumption 
by conidia of Neurospora sito phila, typical 
of other compounds which uncouple phos- 
phorylation from oxidation. Endogenous 
phosphorus accumulates in the cell as in- 
organic phosphate in proportion to loss of 
viability of the conidia. The inorganic 
phosphate is derived from organic phos- 
phates, including 2 percent perchloric 
acid soluble phosphates, phospholipids, 
and ribonucleic acid. Dichlone thus pre- 
vents maintenance of a steady state with 


regard to these compounds in poisoned 
conidia. Oxidation of exogenously sup- 
plied glucose, acetate, or lactate by co- 
nidia was inhibited by concentrations of 
dichlone that inhibited germination of 
conidia. Inhibition of acetate metabolism 
was reflected in the amounts of Krebs- 
cycle acids in conidia. Normally, incuba- 
tion of conidia with acetate results in 
large increases in the amounts of citric, 
succinic, and malic acids, which are de- 
rived from acetate. However, when coni- 
dia were poisoned with dichlone, these 
acids tended to disappear. Thus the en- 
zymes of the Krebs cycle, the cytochrome 
system, and cytochrome oxidase were un- 
affected, but the pathway from acetate to 
citrate was blocked. This pathway involves 
coenzyme A which reacts in vitro with 
dichlone, and it is suggested that the block 
occurs because of inactivation of coen- 
zyme A. Since coenzyme A functions in 
many synthetic processes, including lipid 
and protein synthesis, it is concluded that 
dichlone acts nonspecifically to prevent 
conidia from carrying on the essential in- 
termediary interconversions and _ phos- 
phorylation processes necessary to main- 
tain a dynamic state in the protoplasm. 
Rosert G. OWENS 
Boyce Thompson Institute for 
Plant Research 


Restoration of Sodium-Deficient 
Frog Nerve Fibers by 
Onium Ions 


The following onium ions are able to 
restore the ability to conduct impulses to 
sodium-deficient frog A fibers: formani- 
dinium, guanidinium, aminoguanidinium, 
hydrazinium, hydroxylammonium, and 
ammonium. In the form of free bases, hy- 
drazine, hydroxylamine, and ammonia do 
not restore sodium-deficient nerve fibers. 

More than 70 derivatives of the restor- 
ing ions have been tested on sodium-de- 
ficient nerve. Any change in structure— 
even as slight a change as the substitution 
of a hydrogen atom by a methyl group— 
results in a loss by the ion of the ability 
to replace sodium. On the other hand, 
there are changes—such as the introduc- 
tion of an n-amyl group in the guanidi- 
nium ion—that convert the ion into an 
anesthetic agent. 

It is concluded that the restoring ions 
do not simply exchange for sodium ions 
because of similar physical properties. 
Inside the nerve fibers the restoring ions 
take part in those electrochemical reac- 
tions that underlie the production of the 
nerve impulse. 

R. LorEnTE DE N6, 
L. M. H. LARRAMENDI, F. Vipat, 
J. Garcia-BiLBAo 
Rockefeller Institute 


Comparative Study of 
Fine Structure of Some 
Invertebrate Photoreceptors 


Receptor cells of the eyes of animals 
from four classes of anthropods have been 
studied. For Arachnoidea, Limulus poly- 
phemus and a spider (family not identi- 








fied) were examined; for Crustacea, Cal- 
linectes; for Chilopoda, Scutigera; and 
for Insecta, Tenebrio molitor. The rhab- 
doms of the receptor cells of these eyes 
are honeycomb-like structures composed 
of closely packed microvilli of a surface 
of the cell. The microvilli composing the 
rhabdoms range from 50 to 150 mp in 
diameter. 

The double retina of the mollusk, Pec- 
ten irradians, is under investigation. The 
distal layer of this retina is composed of 
cells which are presumed to be sense cells. 
On their septal surface, immediately un- 
derlying the lens, are concentric or coiled 
laminated’ structures, the three-dimen- 
sional morphology of which is not yet 
known. These laminae are continuous, 
with ciliary stalks and basal bodies which 
in transverse section show the nine peri- 
pheral double filaments characteristic of 
cilia. Thus these sense cells, like the rods 
and cones of the vertebrate retina, have 
appendages which are highly specialized 
ciliary derivatives. 

WituraM H. MILuer 
Rockefeller Institute 


The Structure of Atidine, 
a Diterpene Alkaloid 


The two genera Aconitum and Del- 
phinium elaborate several series of closely 
related alkaloids. The occurrence in re- 
lated plant species of mixtures of chemi- 
cally related alkaloids is of considerable 
genetic interest and has stimulated much 
research recently. These alkaloids fall into 
two broad groups. The first comprises the 
very poisonous, highly oxygenated ester 
bases called the aconitines. The second or 
atisine group includes a series of simpler 
and less toxic bases. Recently a few mem- 
bers of the latter class have been shown 
to incorporate the perhydrophenanthrene 
skeleton and to be modified diterpenes. 

In an effort to gain more insight into 
the structure of the highly toxic aconi- 
tines, a systematic study of the simpler 
alkaloids of Aconitum heterophyllum has 
been undertaken. Of these, only the struc- 
ture of atisine has been heretofore eluci- 
dated. We wish to report on structural 
studies carried out on a new alkaloid, 
atidine, isolated from Aconitum hetero- 
phyllum. Chemical and spectral studies 
suggested a pentacyclic, tertiary base of 
the dihydroatisine type, and containing a 
ketone in a six-membered ring. This has 
been proved by the conversion of atidine 
to dihydroatisine. Atidine has also been 
related chemically to the Delphinium al- 
kaloid, ajaconine. This work demonstrates 
that both atidine and dihydroajaconine 
possess the same stereochemistry as dihy- 
droatisine. 

S. WituraM PELLETIER 
Rockefeller Institute 


Studies on 2-Thiouracil and 
Plant Virus Synthesis 


The capacity of thiouracil to inhibit 
the multiplication of certain plant viruses 
has been previously , established.: The. in-, 
corporation of this compound into tobacco. 
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mosaic virus particles has been demon- 
strated, and such particles are presumed 
to be incapable of reduplication. The 
number of such particles produced in 
thiouracil-treated infected plants did not 
appear sufficient to account for the ob- 
served reduction in virus multiplication, 
and it seemed likely that other factors 
entered into an impaired virus synthesis. 
In order to gain an understanding of the 
physiological basis for thiouracil inhibi- 
tions of plant virus multiplication, healthy 
tobacco plants and plants infected with 
cucumber mosaic virus were grown in nu- 
trient solutions with and without thiou- 
racil and were examined for differences 
in certain important biochemical constitu- 
ents. A number of changes were observed, 
but of special interest in the thiouracil- 
treated plants was a reduction in nucleic 
acid and protein sythesis without an ap- 
parent decrease in the production of free 
amino acids and amides. These findings 
were further substantiated by time-course 
and C* O- fixation studies. The C™ studies 
also showed qualitative differences in la- 
beling of the bulk proteins of plants sub- 
jected to thiouracil treatment and actual 
fixation of more total carbon during the 
exposure to C** O2 than nontreated plants. 
Experiments with thiouracil-S* indicate 
that it is incorporated into ribonucleic 
acid, and that it is also metabolized into 
a number of as yet unidentified com- 
pounds. It is suggested that thiouracil in- 
hibits virus multiplication because of its 
incorporation into normal and virus nu- 
cleic acids, resulting in their qualitative 
change and in their quantitative reduc- 
tion, and because of its inhibition of virus 
protein synthesis resulting from an aber- 
rant nucleic acid metabolism. 

Cxark A. Porter, L. H. WEINSTEIN 
Boyce Thompson Institute 
for Plant Research 


Fields of Inhibitory Influence of 
Single Receptor Units in the 
Lateral Eye of Limulus 


In the lateral eye of Limulus, each re- 
ceptor unit (ommatidium) discharges im- 
pulses at a frequency determined prin- 
cipally by the intensity of light incident 
upon it. However, each receptor unit ex- 
erts an inhibitory action on its neighbors 
and is in turn inhibited by them. Thus, 
when activity is recorded simultaneously 
from two receptor units near one another, 
mutual inhibition of each one by the other 
is observed: the degree of inhibition of 
each (measured by the decrease in the 
frequency of its discharge of nerve im- 
pulses) is greater the higher the frequency 
of discharge of the other. For each recep- 
tor unit there is a threshold frequency be- 
low which it exerts no inhibition on a 
particular neighboring receptor. Above 
this threshold the strength of the inhibi- 
tory action increases with a constant co- 
efficient. Experiments in which the activity 
was recorded from receptor units at vari- 
ous distances from one another show that, 
in general, the more widely separated two 
units are, the higher’ the thresholds and 
the. smaller the inhibitory coefficients of 
their mutual interaction: ‘Thus each re- 





ceptor unit exerts inhibitory influences 
upon other receptors in the retina sur- 
rounding it, the extent of its field of ac- 
tion depending on its frequency of dis- 
charge. One physiological significance of 
such a mechanism is that it enhances the 
differences in the neural responses result- 
ing from intensity differences in the pat- 
tern of illumination on the retina, and 
thus enhances information about borders 
of objects and other similar discontinui- 
ties in the animal’s visual environment. 

Fioyp Ratuirr, H. K. HARTLINE 
Rockefeller Institute 


Permanent Damage Done to Rats by 
Prolonged Feeding of Several Common 
Therapeutic Drugs and Hormones 


It was found that prolonged feeding (1 
to 4 months) of any one of a variety of 
drugs and hormones in common thera- 
peutic use in medicine—a sulfa drug, sul- 
famerazine; the antithyroid drugs, propyl- 
thiouracil and thiouracil; the barbiturate, 
barbital; an antipyretic, pyramidon; the 
female hormones, estradiol or progester- 
one—may produce damage from which 
the rat never recovers. 

The damage does not interfere with 
life ; it cannot be seen, and the rat appears 
to be normal. Its presence can be detected 
only by taking daily records of spontane- 
ous running activity, food intake, and 
water intake over long periods. Then it 
shows up in a marked disturbance to 
homeostasis, as great and very regular 
cycles in running activity and food intake 
—cycles such as have never been seen in 
a normal rat. The length of the cycles may 
range from 14 to 58 days. Each cycle con- 
sists of two sharply defined phases, one of 
activity and the other of almost total in- 
activity; food intake may be more than 
double in the inactive phase. 

The appearance of these abnormal 
cycles indicates that damage has most 
likely been done to the brain—the hypo- 
thalamus—either through direct action or 
indirectly through the exhaustion of cells 
that results from the animal’s efforts to 
reestablish homeostasis which was dis- 
turbed by the drugs and hormones. 

Evidence was presented showing that 
the prolonged use of these substances 
may produce severe mental and physical 
changes in man, and that it may be re- 
sponsible for some of the periodic diseases 
and psychoses in man. 

Curt P. RICHTER 
Johns Hopkins Hospital 


Intraspecific Categories of 
Manihot esculenta 


Manihot esculenta (Euphorbiaceae), a 
complex of tropical food plants, has a 
large number of unclassified subspecific 
units. In this study the variability of the 
species has been intensively examined in 
two areas where the crop is important— 
Jamaica and Costa Rica. The 75 cultivars 
found here are probably representative 
types of a much larger area, inasmuch as 
man has introduced many variants in his 
efforts to improve the crop. 
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After examination of plants in the field 
and of specially prepared herbarium speci- 
mens, it is possible to make a few rather 
definitive groups and from these to judge 
something of the total range of variation 
which can be expected in other regions of 
the growth of cassava. 

The framework of taxonomic categories 
proposed for a classification of the sub- 
specific entities of Manihot esculenta is: 
(i) convariants, the equivalent of sub- 
species in wild plant taxonomy; (ii) sub- 
convariants, comparable with “series” ; 
(iii) cultivars, the cultivated counterpart 
of the taxonomist’s “variety.” 

In Manihot esculenta two convariants 
exist, and below this category many sub- 
convariants are found. In each of the con- 
variants the characteristics which differ- 
entiate the subordinate groups are almost 
identical and parallel categories are estab- 
lished. In this classification the impor- 
tance of individual cultivars is subordinate 
to those units designated as sub-convari- 
ants. Some inferences about the origin of 
the cultivated forms may be drawn after 
this classification is proposed. 

Davin J. Rocers 
New York Botanical Garden 


The Magneto-Ionic Expander Isotope 
Separator and the Boltzmann Equation 
in Absence of Particle Collisions 


The application of the magneto-ionic 
expander isotope separator (M-I.E.I.S.) 
to uranium was considered probably 
highly successful in the report last spring 
[Science 125, 751 (1957)]. 

Three Americans [G. F. Chew, M. L. 
Goldberger, F. E. Low, Proc. Roy. Soc. 
(London) A236, 112 (1956)], have con- 
sidered the relationship of the Boltzmann 
equation with single mass ions in the ab- 
sence of particle collisions (Eq. 1 of Chew, 
Goldberger, and Low) 


a + (v+ grad)f + (e/M)(E + 

vx B)-+gradvf=0 (1) 
and the derived one-fluid hydromagnetic 
equation (Eqs. 27 and 28 of Chew, Gold- 
berger, and Low) 


po me = — div Po + jx xB (27) & (28) 
For the case of a heavy discharge and a 
strong enough magnetic field, the one 
equation leads to the other for the dis- 
charge in the M-I.E.1.S. [J. Slepian, /. 
Franklin Inst..263, No.2 (1957); Nuclear 
Sci. and Eng., Nov. (1957)] for the case 
of a single mass ion. j; is the net induced 
current density [G. F. Chew, M. L. Gold- 
berger, F. E. Low, Proc. Roy. Soc. (Lon- 
don) A236, 115 (1956)]. 

In the M-I.E.1.S. we have at each term- 
inal slat, 

§ jr-dS=0 


For the two expander side electrodes j, 
is parallel to the surface. j, is therefore 
nearly parallel to the surface at all elec- 
trodes. Hence the M-I.E.I.S. output is at 
the same total energy as the input. 

We have (Eq. 19 of Chew, Goldberger, 
and Low) 


Bo=Mydv(v— wo) (u-wo)fo (19) 
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closely related to the mean energy of 
random motion; it becomes small at the 
output slats; the energy of mean motion 
of the ions becomes nearly the whole 
energy. 

Letting the ions be of two masses, M 
and M+ 0M, the ions become separated 
and enriched by an amount per unit 
length given by 

Total energy at slats P OM 
random energy at slats 2M 
JoserH SLEPIAN 
Pittsburgh, Pennsylvania 





Enzymatic Reactions at a 
Liquid-Solid Interphase 


Previous studies have shown that pro- 
tein multilayers deposited on a solid slide 
were acted upon by proteolytic enzymes 
even if the layers were protected by a thin 
plastic blanket upon which a drop of en- 
zyme solution was deposited. Three pos- 
sible explanations could be offered for 
such a phenomenon: (i) The enzyme 
molecules went through the blanket by an 
ordinary diffusion process, under the in- 
fluence of a gradient of concentration. 
(ii) The enzyme molecules were forced 
through the blanket on account of specific 
or nonspecific forces to come into contact 
with the protein layers. (iii) The enzy- 
matic action took place across the blanket, 
before intimate contact. 

A considerable body of experimental 
evidence now strongly indicates that the 
first explanation is incorrect, since the 
minimum thickness of a blanket to pre- 
vent an enzymatic action from taking 
place was a function of the number and 
the mode of deposition of the protein lay- 
ers and also depended in a periodic fash- 
ion on the number of layers of fatty acid 
serving as anchorage for the protein lay- 
ers. The length of the chain of the fatty 
acid molecules was also found to be an 
important factor. 

The most recent experiments show that 
the second explanation is the correct one 
and that specific long-range forces are in- 
volved. The material located under the 
blanket must be of protein nature sensitive 
to trypsin action, for instance, to permit 
trypsin molecules in solution on top of the 
blanket to go through it. 

ALEXANDER ROTHEN 
Rockefeller Institute 


Structure of Pathogen Populations 
and Problems of Natural 
Resistance to Infection 


In an analysis of natural resistance to 
infection in mouse salmonellosis, we have 
been led to the operational: necessity of 
specifying that the test pathogen popula- 
tion be genetically heterogeneous with 
respect to virulence. To simplify the ex- 
perimental analysis, the simplest kind of 
heterogeneous population’ has been ar- 
ranged: .a combination in specified dose 
and ratio of two clonal populations of a 
highly virulent and an avirulent genotype 
of Salmonella typhimurium. By means of 
an indifferent genetic marker, these two 
strains are capable of being separately 


identified by a differential medium upon 
recovery from the infected host. 

When survivorship of mice in this sim- 
plified heterogeneous Salmonella infection 
has been arranged by a potent, naturally 
occurring nutritional factor, it has been 
found that in such surviving mice, 1 
month after infection, a small latent Sal- 
monella population is recoverable from 
the spleen. This population is composed 
exclusively of descendant cells from the 
virulent members of the original infecting 
population, as identified by the genetic 
marker and by virulence tests, in mice, 
of subcultures. Mouse survivorship has 
thus been achieved, not by genotypic se- 
lection of avirulent pathogens by the host, 
but by another process. This silent enter- 
tainment of potentially fully virulent Sal- 
monella was considered from the stand- 
point of adaptive changes in the now-ex- 
perienced mouse, and from the view of 
Salmonellae phenotypically adapted to a 
state of avirulence. No decision is possible 
as yet between these alternative views, but 
some experiments presented lend heuristic 
argument in favor of the Salmonella 
phenotypic adaptation hypothesis. 

Howarp A. SCHNEIDER 
Rockefeller Institute 


Ribonucleic Acid Synthesis and 
Influenza Virus Multiplication 


New and highly active inhibitors of ri- 
bonucleic acid (RNA) biosynthesis have 
been developed and employed in studies 
on the biochemical kinetics of influenza 
B virus multiplication. 5,6-Dichloro-1-f- 
p-ribofuranosylbenzimidazole (DRB) at a 
concentration of 38 uM caused 50 percent 
inhibition of incorporation of adenosine- 
8-C™* into RNA of the chorioallantoic 
membrane from 10 to 11 day embryonated 
chicken eggs in vitro. Incorporation of 
C™-.-alanine into the protein fraction and 
oxygen uptake of the membrane were un- 
affected. Yield of virus was reduced by 75 
percent. Adenosine was capable of block- 
ing the inhibitory effect of DRB on virus 
multiplication only when low concentra- 
tions of DRB were employed to give 50 to 
75 percent reduction in yield. Guanosine 
was ineffective as a blocker. A congener of 
DRB, 5-(or 6-)bromo-4,6-(or 5,7-)di- 
chloro - 1 -f-p-ribofuranosylbenzimidazole, 
is the most active inhibitor of virus multi- 
plication reported; at a concentration of 
1.8 pM or 0.72 ug/ml, it caused 75 per- 
cent reduction in yield. The benzimidazole 
derivatives were synthesized by Karl Folk- 
ers and Clifford H. Shunk of Merck, 
Sharp and Dohme Research Laboratories, 
Rahway, New Jersey. 

In single-cycle experiments with influ- 
enza B virus, no new virus particles ap- 
peared in control membranes for 3 hours 
following infection. DRB reduced the 
yield of virus only if given within this 
3-hour interval; it had no effect when 
given after the logarithmic increase in 
virus had begun. It may be inferred that 
synthesis of virus RNA is completed 
within the so-called latent period and ‘thus 
precedes, completion of new; virus par- 
ticles’ There is similar indirect’ evidence 
that synthesis of virus protein continues 
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for a short time beyond the latent period. 
The period of logarithmic increase ap- 
pears to represent primarily the assembly 
phase. 

Icor TAMM 
Rockefeller Institute 


Provocation of Masked Hog Cholera 
Virus in Lungworm-Infested 
Swine by Ascaris Larvae 


Consideration of the epidemiology of 
hog cholera suggests that its causative 
virus must be perpetuated in nature in a 
nonporcine’ reservoir intermediate host. 
Experiments conducted with the swine 
lungworm indicate that this nematode 
can serve as a reservoir host for the hog 
cholera virus but also that it harbors the 
virus in a masked or occult noninfective 
form. Swine fed lungworm larvae contain- 
ing the masked hog cholera virus ordi- 
narily do not come down with hog cholera. 
However, the appearance of good health 
shown by such animals is misleading be- 
cause all that is required to bring them 
down with a fatal attack of hog cholera is 
the application of some relatively innocu- 
ous provocative stress. In the experiments 
reported, migrating Ascaris larvae sup- 
plied the stimulus that provoked masked 
hog cholera virus to infectivity. 

Ricwarp E; SHOPE 
Rockefeller Institute 


Amino Acid Turnover in 
Brain Compared with 
Turnover in Other Tissues 


A litter of mice was produced whose 
tissues were labeled by feeding C**-glycine 
and serine to their dam for 18 days (6 
days before and 12 days after the young 
were born). One young mouse was killed 
the day C™ feeding was stopped, the re- 
mainder at intervals up to 136 days there- 
after. 

Five sets of tissues from these animals 
were analyzed for radioactivity: (i) brain, 
(ii) heart and lungs, (iii) liver, (iv) kid- 
ney and spleen, and (v) skeletal muscle. 

The liver, kidney, and spleen in the 
136-day animal showed no radioactivity, 
whereas the brain and the tissues contain- 
ing muscle were still at high levels. 

The implications of these findings were 
briefly discussed. 

Joserx W. STILL 
George Washington University 
School of Medicine 


Enhanced Folic and Folinic Acid 
Contents of Erythrocytes 


Infected with Malaria Parasites 


There is good evidence that folic acid 
plays some important role in the metab- 
olism of malaria parasites. Thus certain 
antimalarial drugs appear to act by in- 
terfering with the utilization of folic or 
folinic acids, The extracellular survival 
in vitro of a species of bird malaria (Plas- 
modium lophurae) has been found to be 
prolonged by the presence of folinic acid 
in the culture medium. Assays of the 
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folic and folinic acid contents of the eryth- 
rocytes of normal ducks and of ducks in- 
fected with P. lophurae have now shown 
that infected red cells contain much more 
of both of these growth factors than un- 
infected ones. Only about one-fifth to 
one-third of this increase is contained in 
the parasites themselves, the other four- 
fifths to two-thirds being contained within 
the infected host cell material. The obser- 
vations are consistent with the hypothesis 
that invasion of an erythrocyte by a para- 
site alters the folic acid metabolism of the 
host cell in a manner of benefit to the 
parasite. 

WILLIAM TRAGER 
Rockefeller Institute 


Some Statistical Observations on 
Cooperative Study of . 
Human Pulmonary Pathology 


Stanley P. Reimann of the Lankenau 
Hospital in Philadelphia arranged, for the 
Scientific Advisory Board of the Tobacco 
Industry Research Committee, a study by 
a number of pathologists in different cen- 
ters to examine the conditions at autopsy 
in the bronchial mucosae of unselected 
cases; he has reported thereon. The ob- 
ject here is to give some of the statistical 
details with special reference to differ- 
ences between different centers. The pa- 
thologists classified their slides according 
to the worst condition found thereon, from 
normal through hyperplasia and meta- 
plasia to carcinoma. The percentages of 
slides in the different classes differed 
widely from place to place. To see whether 
the pathologists were differing, a selected 
sample of 40 slides was presented to all of 
them, and marked differences were found. 
Further studies are in progress to enable 
the pathologists to allow for their system- 
atic differences in making comparisons 
between their findings. 

EpwIin B. WiLson, Mary H. Burke 
Office of Naval Research and 
Tobacco Industry Research Committee 


Probable Evolutionary Relationship 
of Serotonin and Indoleacetic Acid 


This paper presents evidence for the 
idea that serotonin (5-hydroxytrypta- 
mine) is the hormone in animals corre- 
sponding to indoleacetic acid in plants. 
There is first the relationship in chemical 
structure, since serotonin is the base 
(modified by hydroxylation) correspond- 
ing to indoleacetic acid. Secondly, there 
is mounting evidence of a resemblance in 
basic modes of action of the two sub- 
stances. Indoleacetic acid changes the per- 
meability of plant cells, causing them to 
take up water and thus to elongate. Sero- 
tonin is known to cause muscles to con- 
tract. It is now shown that this action is 
associated with a change in the permeabil- 
ity of the muscle cell to calcium ions. 
When calcium ions are sequestered with 
Versene, serotonin no longer is able to 
cause isolated rat uterine muscle to con- 
tract. In the absence of Versene, calcium 
ions can replace serotonin in causing con- 
traction, provided that sufficient calcium 





is used. Serotonin is 70,000 times as active 
as CaCl, on rat uterus. Finally, it is well 
known that indoleacetic acid can be re- 
placed by compounds such as 2,4-dichlor- 
ophenoxyacetic acid as a growth regulator 
for plants, and that both auxinlike and 
antiauxin effects of 2,4-D can be shown. 
The corresponding amine—that is, 2,4- 
dichlorophenoxyethylamine—shows | sero- 
toninlike and antiserotonin actions on 
various animal tissues. A close correlation 
exists between the types of structural 
alteration which change the auxin activity 
of 2,4-D and those which affect the sero- 
toninlike actions of 2,4-dichlorophenoxy- 
ethylamine. Some of these substituted 
phenoxyethylamines are very active as 
pro- and antiserotonins. 

: D. W. WooLLey 
Rockefeller Institute 


Axenic Serial Culture in Cell-Free 
Medium ‘of Entamoeba invadens, 
a Pathogenic Amoeba of Snakes 


A strain of Entamoeba invadens, ordi- 
narily grown in cultures of mixed bacterial 
species, was established bacteria-free by 
Miller (1951, 1953) with the aid of fresh 
liver tissue. With extracts of raw liver 
sterilized by filtration, Miller reported 
some but no continued growth. 

The present study started with a Miller 
culture received (from Dr. E. Meerovitch, 
Institute of Parasitology, Macdonald Col- 
lege, Quebec) in serum-saline containing 
a piece of hamster liver. Axenic growth in 
a cell-free medium was subsequently ini- 
tiated, and serial cultures were maintained 
for 16 months thereafter. 

The basic medium was autoclaved liver 
broth, used with or without peptone, and 
supplemented with a crude extract from 
raw liver prepared as a chilled, acid in- 
fusion and sterilized by Seitz filtration 
(Stoll, 1953). When, in addition, mucin is 
supplied to this medium of combined 
heat-stable and heat-labile liver infusions, 
there is striking enhancement in yield and 
survival of the entamoebae. No antibiotics 
are employed. The cultures are vaseline 
sealed. 

One interest that attaches to the suc- 
cessful continuous cultivation of E. in- 
vadens axenically in the absence of cells 
is that it may be a step toward a similar 
result with such a species of the genus as 
E. histolytica, the pathogenic amoeba of 
man. Another is that the avidity for mucin 
displayed by E. invadens in axenic culture, 
as found by Ratcliffe (1934) in mixed bac- 
terial cultures with the parasite, may be 
a clue to the natural state of affairs in the 
host-parasite relation of this genus. 

Norman R. SToLi 
Rockefeller Institute 


Hypothesis for Mechanism of 
Action of Chymotrypsin 


Investigations of the active site of chy- 
motrypsin have shown that a serine mole- 
cule is acylated during the reaction, and 
they have elucidated a partial peptide 
sequence in the neighborhood of this se- 
rine residue. Kinetic investigations have 
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implicated histidine as part of the cataly- 
tically active center. Many studies have 
delineated the chemical and stereochemi- 
cal specificities of the enzyme toward sub- 
strates and inhibitors. 

The foregoing data, obtained by nu- 
merous investigators, form the basis for 
the following detailed mechanism for the 
action of chymotrypsin. It is here assumed 
that the protein in the neighborhood of 
the active site is coiled in a right-handed 
alpha helix, and that the amino acid 
sequence is His-X-Gly-Asp-Ser-Gly-Glu- 
Ala-Val, where X is some unassigned 
amino acid. (This sequence, except for 
the histidine and X, is the one previously 
established.) The alpha helix brings the 
serine, histidine, and aspartate ion groups 
into juxtaposition. In the Michaelis com- 
plex, the phenyl group of a typical sub- 
strate lies between methyl and isopropyl 
groups; in the reaction complex, serine 
and aspartate ions are hydrogen-bonded 
to the substrate as it reacts with the imida- 
zole group of histidine; the model predicts 
an easy transfer of an acyl group between 
serine and histidine. The reaction complex 
explains both the chemical and the stereo- 
chemical specificities of the enzyme and 
several peculiarities found in studies of 
kinetics and inhibition. The mechanism is 
illustrated by photographs of scale models, 
which show the fit of enzyme and substrate 
—of “lock and key”—for chymotrypsin. 

F. H. WESTHEIMER 
Harvard University 


Cardiac Mechanisms that Limit 
Operation of Ventricular Suction 


Recent experimental evidence indicates 
that the relaxing ventricles can develop 
suction under certain artificial experimen- 
tal conditions [Brecher, Circulation Re- 
search (Jan. 1958)]. Before such evidence 
can be used to revive the discarded con- 
cept that ventricular filling of the normally 
beating heart is aided by, or due to, as- 
piration, it is necessary to consider the way 
in which the cardiac pump operates. 

During early moments of ventricular 
relaxation, elastic stresses created during 
contraction are released. Thus the effec- 
tive left ventricular pressure falls, say, 
from 100 to 10 mm-Hg in approximately 
0.08 sec. If blood could enter the ventricu- 
lar chamber during this phase of diastole, 
such a rapid drop in pressure would un- 
questionably constitute a potent aspirating 
force. However, both the inlet and outlet 
valves remain closed until this major fall 
of pressure has taken place. It is not until 
a succeeding interval of about 0.1 sec that 
blood rushes from the atria into the ven- 
tricles. An aspirating force could, there- 
fore, aid the positive left atrial pressure in 
transferring blood only during this short 
interval. 

Crucial evidence is still required that 
the small remnant of elastic recoil still 
operative at the end of relaxation can 
create sufficient suction to be of signifi- 
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cance in filling the normally-beating heart. 
Dynamically it must be shown that the 
concordant declines of atrial and ventri- 
cular pressures are due to a more rapid 


‘rate of ventricular relaxation than of fill- 


ing from the atria. 


Cart J. WiccERs 
Frank E. Bunts Educational Institute 


Lysogenic Conversion in 
Salmonella typhimurium 


Salmonella typhimurium strain LT2 
becomes serologically different following 
its lysogenization by phage P22. The dif- 
ference resides in a well-known diagnostic 
antigen of the Salmonella group: somatic 
antigen O1.The lysogenized cells are ag- 
glutinable by anti-Ol serum, while the 
nonlysogenized cells are not. “Curing” 
not only causes loss of the bacteriophage 
but also the antigen O1. All attempts to 
demonstrate a masked antigen O1 in the 
nonlysogenic cells have failed. There is no 
obvious serological relationship between 
the Ol antigen and any antigens in the 
bacteriophage as demonstrated by unsuc- 
cessful attempts at cross absorption of sera. 
The new antigen is detectable about 7 
minutes following infection. It is not only 
produced by the temperate phage but also 
by virulent mutants of this phage. It is 
therefore not a consequence of lysogeniza- 
tion. The chemical nature of this antigen 
is unknown. 

A certain relative of phage P22 does not 
cause the production of antigen O1 but 
rather some as yet unclassified antigen. 
This phage is also partially serologically 
different from P22. The genes controlling 
these two properties have been mapped by 
crossing the two phages. It would seem 
that these properties are controlled by 
unit factors, for the segregants exhibit 
only parental properties and not inter- 
mediate ones. As yet it has proved impos- 
sible to separate by recombination the 
serological specificity of the phage and its 
conversion property, indicating that the 
same gene may be involved. The meaning 
of this and related phenomena was dis- 
cussed. 

Norton D. ZINDER 
Rockefeller Institute 


Identification of Blood 
Characteristics Common to 
Alcoholic Males 


A series of 53 alcoholic men and 41 con- 
trol individuals entered into this study. 
The control individuals had demonstrated 
the ability to consume alcoholic liquors in 
moderation. Basal blood chemistry, basal 
blood morphology, and urine chemistry 
were studied, as well as other items, in- 
cluding the reaction of the ina. ‘iduals to 
prolonged glucose tolerance tests. 

Of a group of items chosen because 
preliminary studies indicated that they 
might show significant differences, 11 were 
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found to be significantly different at high 
confidence levels. These were: (i) total 
leukocyte count, (ii) lymphocyte count, 
(iii) eosinophil count, (iv) serum sodium, 
(v) serum potassium, (vi) serum calcium, 
(vii) blood glucose, (viii) urinary creati- 
nine, (ix) urinary hippuric acid, (x) uri- 
nary sodium, and (xi) urinary chloride. 
While the evidence is far from com- 
plete, there is a strong presumption that a 
number of these items are under genetic 
control; if this is the case, we have laid 
the groundwork for tests which may be 
applied to the identification of alcoholism- 
prone individuals during youth. 
Rocer J. Wituiams, RicHarp B. PELton, 
Hertta-MAija HAKKINEN, 
Lorene L. RoceErs 
Clayton Foundation for Research, 
Biochemical Institute, and Department 
of Chemistry, University of Texas, 
Austin, Texas 


Ultraviolet Color Translating 
Microscope—New Tool for Studying 
Anatomy of Living Systems 


This paper reports initial results with 
the ultraviolet color-translating micro- 
scope, a new instrument which uses a 
combination of sequential color television 
and ultraviolet microspectrophotometric 
techniques. A brief discussion of the oper- 
ation is given [V. K. Zworykin and F. L. 
Hatke, Science 126, 805 (1957)]. In the 
instrument the specimen is illuminated 
sequentially by three selected wavelengths 
in the ultraviolet or visible and the image 
reproduced on a color television receiver. 
The minimum bandwidth in the present 
instrument is 5 mp, which permits the dif- 
ferentiation of small absorption shifts in 
the specimen. The ultraviolet dosage to 
the specimen is kept to a minimum by 
ultrafractionating the light into approxi- 
mately 1-msec bursts, 1/60 sec apart. 
There is evidence to indicate that such 
intermittent illumination reduces radia- 
tion damage to the specimen. Previous 
methods of examining living tissue re- 
quired photography or a continuous illu- 
mination using an_ ultraviolet-sensitive 
Vidicon. The reduced ultraviolet dosage 
using a special image Orthicon has per- 
mitted the continuous observation of such 
specimens as tissue cultures, muscle fibers, 
and connective tissues for periods which 
would previously have caused rapid ne- 
crosis and death. 

In addition to color photographs of liv- 
ing unfixed specimens, motion pictures 
showing initial successful application to 
the study of amoeboid cells, Kupfer cells, 
capillary circulation, mast cells, and other 
elements in connective tissues in the mes- 
entery, all in the living state, are shown. 
Some suggestions for the development of 
improved optics were made. 

V. K, Zworykin 
Radio Corporation of America 
F. Hatxe, C. BERKLEY 
Rockefeller Institute 


1237 








News of Science 


Australopithecines 
Contemporaneous with Man? 


J. T. Robinson [Nature 180, 521 (14 
Sept. 1957)] reports the discovery of 58 
stone artifacts in the red-brown breccia 
at Sterkfontein, Union of South Africa. 
This discovery is of great interest be- 
cause this particular breccia also con- 
tains remains of Australopithecines, the 
early Pleistocene “man-apes” of South 
Africa. Some of these artifacts are un- 
questionably worked, and all but one are 
composed of material foreign to the site 
and the immediate vicinity—an indica- 
tion that they represent a true lithic cul- 
ture. The stratigraphy seems to make it 
clear that the artifacts are of the same 
age as the red-brown breccia, and not in- 
trusions. The industry is not of the most 
primitive character, the most advanced 
artifacts representing a late Olduvaian or 
very early Chelles-Acheul stage in the 
South African Stone Age sequence (see 
below). 

Robinson concludes that the advanced 
character of this stone industry makes 
its attribution to the Australopithecines 
dubious; moreover, there are no artifacts 
in the type Sterkfontein site, although 
australopithecine remains are common. 
He believes that the most reasonable 
hypothesis at the present time is to at- 
tribute the industry to a “euhominid” 
(true man) that invaded the Sterkfon- 
tein area before the time that this par- 
ticular red-brown breccia was formed; 
and he is strongly inclined to the belief 
that this “euhominid” was Telanthropus, 
a genus erected on some fragments of 
jaws recovered at Swartkrans, less than 
a mile away from the Sterkfontein site. 
Robinson regards the Telanthropus fos- 
sils as those of an Australopithecine 
which had attained “euhominid” status. 
It may be noted, however, that the zoo- 
logical status of Telanthropus—whether 
“euhominid” or australopithecine or 
otherwise—is far from clear. Hence it 
seems quite unnecessary to bring this 
ambiguous creature into the picture; to 
do so is only to becloud the issue. 

The stone artifacts have been de- 
scribed by R. J. Mason [Nature 180, 523 
(14 Sept. 1957)]. Twenty-four are plain 
pebbles (4 diabase, 5 quartz, 14 quartz- 
ite, and 1 chert), 23 are fractured or 
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damaged pebbles (12 quartz, 10 quartz- 
ite, and 1 chert, none of which, however, 
shows traces of deliberate flake detach- 
ment), one is a diabase prepared ham- 
merstone, one is a quartzite endstruck 
flake, one is a broken quartzite endstruck 
flake suggesting a hand-axe-like form, 
and eight are quartzite cores. The more 
complex, flaking techniques exhibit 
marked similarities to those of the Afri- 
can Chelles-Acheul stage 1 type series, 
with some similarities to the Olduvai 
Bed 1 industry. That future excavations 
may reveal more advanced types of tools 
is suggested by the hand-axe-like flake. 
Mason thinks that tool-making of the 
complexity shown in the Sterkfontein 
industry was probably beyond the ability 
of the Australopithecines and that it 
must be ascribed to some more advanced 
hominid whose remains are not neces- 
sarily preserved in the breccia. In this 
he agrees with Robinson. 

It seems of interest to note that the 
discovery of this Sterkfontein lithic in- 
dustry supports the earlier suggestion of 
Oakley [Roy. Inst. Gt. Brit. Weekly Eve- 
ning Meeting (20 Nov. 1953); Am. J. 
Phys, Anthropol. n.s. 12, 9 (1954)] that 
Australopithecines were living contem- 
poraneously with more advanced homi- 
nids who made primitive stone tools. 


—W.L.S. Jr. 


NEA Survey of College Teaching 


Change in the amount of preparation 
of college teaching staffs, with science 
one of the major areas affected, was re- 
ported in a study released recently by 
the National Education Association. 
Fewer and fewer of the recent graduates 
holding Ph.D.’s have been joining the 
teaching ranks in colleges and universi- 
ties during the past 4 years, according to 
a nationwide study made by the NEA 
Research Division. During the past year 
(1956-57) only 23.5 percent of all new 
full-time teachers held the Ph.D. de- 
gree. Four years ago, 31.4 percent were 
Ph.D.’s. The production of Ph.D.’s is 
four times greater than it was 10 years 
ago, but a greater proportion of these 
new graduates are accepting jobs in 
business and industry rather than in 
teaching. 





Science teaching is the most affected. 
Three out of four new Ph.D.’s in chem- 
istry who take new jobs upon graduation 
are employed outside the field of educa- 
tion. Three of every five new Ph.D.’s 
in physics and the other physical sciences 
follow the same pattern. In all fields, 
one out of three new Ph.D.’s selects a 
nonteaching career. 

The number of new full-time college 
faculty members without a master’s de- 
gree is also increasing. Four years ago 
this group comprised 18 percent of the 
total. By 1956-7 the figure had risen to 
more than 23 percent. Every one of the 
22 fields studied except one showed an 
increase in the percentage of new teach- 
ers without advanced degrees. More 
than half (54.7 percent) of new teach- 
ers of engineering started their teaching 
careers in 1956-57 with less than a 
master’s degree. The other science fields 
also report new teachers who have not 
reached the master’s degree level. 


Anticoagulants for Strokes 


The nation’s first cooperative study 
specifically concerned with evaluating 
the effectiveness of anticoagulant drugs 
in preventing strokes has been announced 
by the U.S. Public Health Service. 
Strokes and cerebral vascular diseases, 
which rank after heart disease and can- 
cer as killers, take an estimated 172,000 
lives annually in this country. The new 
research program was made possible by 
grants totaling about $58,000 to an in- 


itial group of six medical research ~ 


centers. 

Scheduled to be completed within 3 
years, the study is being conducted un- 
der the auspices of the National Insti- 
tute of Neurological Diseases and Blind- 
ness, Bethesda, Md. The new program is 
companion to a nationwide cerebrovas- 
cular research project launched last 
April by the institute to collect and eval- 
uate data on the nature and causes of 
cerebral strokes as well as on methods of 
treatment. The new study is concerned 
with prevention of cerebral stroke rather 
than with treatment. Also, it is exclu- 
sively concerned with anticoagulants as 
preventives. 


First Intercontinental Bridge 


An engineering contract for the de- 
sign and construction of a $50-million 
suspension bridge to be built across the 
Bosporus at Istanbul, Turkey, has been 
awarded to an American firm, D. B. 
Steinman, New York. The main span 
will be 2214 feet, the longest in the 
world outside the United States. 

Joining Europe and Asia, this will be 
the first intercontinental bridge. The 
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project is 22 miles long, including the 
suspension bridge, approach highways, 
and five interchange structures. A ver- 
tical clearance of 164 feet under the 
main span will provide for the passage 
of ships. 


U.S. and Canada Modify 
Basis for Roentgen Calibrations 


In a joint statement, the National 
Bureau of Standards in Washington, 
D.C., and the National Research Coun- 
cil of Ganada have announced a change 
in the basis for instrument calibrations 
in roentgens in the energy region from 
0.5 to # Mey. The change, which is to 
go intd@Meffect on 1 January 1958, is due 
toa re i. estimate, based on improved 
data, of the “stopping-power” correc- 
tions that must be applied to the ma- 
terials involved in the calibration pro- 
cedure, 

Affeéting instruments that measure 
radiation exposure dose, the new cali- 
bration base results in a small change 
in the calibration factor for radiation in 
the indicated higher-energy range. Thus, 
to conform to the new basis, instruments 
calibrated in roentgens with cobalt-60 
gamma rays prior to 1 January 1958 
should have their calibration factors re- 
duced by 1.8 percent; and those whose 
scales were calibrated prior to that date 
should have their scale readings changed 
in the same way—that is, multiplied by 
0.982. 


NSF Social Science Awards 


The next closing date for receipt of 
proposals in the Social Science Research 
Program of the National Science Foun- 
dation is 1 February 1958. Proposals re- 
ceived by that date will be evaluated in 
the spring. Approved grants will be an- 
nounced in time for work to begin in 
the summer or fall of 1958. 

The Social Science Research Program 
supports basic research in anthropology, 
archeology, demography, human ecol- 
ogy, social geography, economics, social 
psychology, sociology, and the history 
and philosophy of science. Inquiries 
should be addressed to National Science 
Foundation, Washington 25, D.C. 


Retired Professors Registry 


The Association of American Colleges 
and the American Association of Univer- 
sity Professors have announced that, 
with the aid of a grant from the Ford 
Foundation, they will cosponsor the es- 
tablishment of the Retired Professors 
Registry. Retired college teachers con- 
stitute a significant manpower resource 
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badly needed to meet mounting student 
enrollments. Utilization of this group of 
highly trained individuals will be a con- 
tribution to the general welfare of the 
United States. 

A recent study conducted by New 
York University indicated that more 
than half of a group of retired professors 
had obtained employment—the major- 
ity of them full-time. Many professors 
in good health at retirement age are in- 
terested in continuing their work in 
higher education at other colleges and 
universities, and many institutions of 
higher learning are glad to avail them- 
selves of the services of these well-quali- 
fied teachers. The registry will establish 
liaison between retired faculty members 
and colleges in need of additional staff. 

After supplying factual information 
and references, the registry will leave 
the negotiations up to the candidates 
and the institutions concerned. Louis D. 
Corson, dean of men at the University 
of Alabama, is resigning on 1 January 
1958 to accept the directorship of the 
new registry, which has offices at 1785 
Massachusetts Ave., N.W., Washington 
6, D.C. 


News Briefs 


The Maine Heart Association has 
announced two fellowships in basic re- 
search tenable at the Cardiology Labo- 
ratory, Maine Medical Center. The fel- 
lowships, which carry an annual stipend 
of from $4000 to $6000, are open to in- 
vestigators having a Ph.D., M.D., M.S., 
or M.A. degree. For information, write 
to Eugene H. Drake, M.D., Cardiology 
Department, Maine Medical Center, 
Portland, Me. 

ee Be a 

The British Journal of Applied Bac- 
teriology, which is ordinarily published 
biannually, will this month issue an ex- 
tra number that will contain the papers 
read last July at a symposium on bac- 
terial spores. Orders for the special issue 
should be sent to Mr. A. H. Walters, 
Milton-Deosan Research Laboratory, 64 
Wimpole St., London, W.1., England. 

* #2 

Pergamon Press has announced that, 
following the death of Professor M. S. 
Kharasch and pending the appointment 
of a new United States editor, manu- 
scripts for publication in Tetrahedron 
should be sent to the joint chairman of 
the honorary editorial advisory board, 
Professor R. B. Woodward, Department 
of Chemistry, Harvard University, Cam- 
bridge, Mass. 

2 @ @ 

A balloon inflation tower is being built 
at the University of Chicago’s Stagg 
Field. It will enable physicists of the 
Enrico Fermi Institute for Nuclear Stud- 


ies to launch special balloons the year 
round for International Geophysical 
Year studies. Of the 35 balloons used 
each year, most are now released in the 
summer when there is little wind. The 
new structure will permit balloons to be 
inflated and launched in winds as high 
as 20 miles per hour. 
*# @& 

Yale University will start construction 
this January on a $575,000 laboratory 
for its School of Forestry. The new 
building, the William B. Greeley Me- 
morial Laboratory, will be occupied by 
next September. 

- & 

The Oak Ridge Institute of Nuclear 
Studies has announced that a special 
2-week course in veterinary radiological 
health will be conducted in Oak Ridge, 
Tenn., 10-21 March, by the ORINS 
Special Training Division, with the co- 
operation of the University of Tennes- 
see-AEC Agricultural Research Program 
and the U.S. Armed Forces Veterinary 
Corps. 

* * * 

A recent survey of New York City 
publishers, book stores, and libraries in- 
dicates that the launching of the Soviet 
satellites caused increased sales of sci- 
ence-fiction books and magazines and a 
marked increase in the library use of 
nonfiction science books, especially those 
on rockets and missiles. Some publishers 
reported that science-fiction books and 
magazines are now selling better than 
westerns and detective stories. 

@ -@' +2 

No less than 18 countries were in- 
fected with smallpox by international 
travelers last year, and, as a result, eight 
of them suffered epidemics of this quar- 
antinable disease, according to the World 
Health Organization Committee on In- 
ternational Quarantine. At a_ recent 
meeting in Geneva, the committee 
warned against any relaxation of vacci- 
nation measures against smallpox. 


Scientists in the News 


HAROLD C. UREY, Martin A. Ryer- 
son distinguished service professor of 
chemistry at the Institute for Nuclear 
Studies, University of Chicago, has ac- 
cepted an appointment of professor-at- 
large of chemistry with the University 
of California, effective 1 June 1958. 
Urey, who won the Nobel Prize in 1934, 
will be available for service on any of 
the eight campuses of the University of 
California, but is to be in residence on 
the campus of his choice. 

He has selected as his headquarters the 
La Jolla campus, where an expanded 
program stressing the sciences and tech- 
nology is under way. At La Jolla, Urey 


will construct a 12-inch mass spectrom- 
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eter for the continuation of his recent 
research on the geochronology of me- 
teorites and will share in the develop- 
ment and teaching of the geochemistry 
curriculum. First courses will probably 
be offered in the fall 1958 semester. 


ROLF LAUDAUER, has been named 
manager of the physics department at 
the International Business Machines 
Corporation Research Center, Yorktown, 
N.Y. In this position he will be respon- 
sible for directing basic research in the 
fields of férroelectrics, phosphors, micro- 
waves, and theoretical physics. He will 
also direct a group in symbolic logic and 
the staff of the Research X-ray Labora- 
tory. Landauer, who graduated from 
Harvard University at the age of 18, first 
joined I.B.M. in 1952 as an associate 
physicist in the physical research de- 
partment. 

Another appointment at I.B.M. is that 
of ANDREW H. ESCHENFELDER as 
manager of the magnetic research de- 
partment. Eschenfelder joined I.B.M. in 
1952 as an associate physicist for mag- 
netic materials research. In his new du- 
ties, he will be responsible for several 
technical groups engaged in _ experi- 
mental and theoretical studies of the 
physical nature of magnetism and mag- 
netic materials. These groups conduct 
basic and applied physics studies of the 
characteristics of magnetic materials; 
chemical studies relating to their fabri- 
cation; and device and circuit studies 
that will lead to the exploitation of the 
newest magnetic materials. 


GEORGE S. AVERY, Jr., director of 
the Brooklyn Botanic Garden, has re- 
ceived the Distinguished Service to 
Brooklyn Award, which is presented an- 
nually by the Library Associates of 
Brooklyn College. 


NTINOS C. MYRIANTHOPOU- 
LOS, counselor and researcher in hu- 
man genetics at the Dight Institute for 
Human Genetics at the University of 
Minnesota, has joined the epidemiology 
branch of the National Institute of Neu- 
rological Diseases and Blindness. 


GEORGE W. HUNTER, III, who 
was retired by the Army in 1955 as a 
colonel, has been appointed lecturer in 
biological science and medicine at the 
University of Florida, where he is teach- 
ing medical parasitology in the depart- 
ment of microbiology of the new medi- 
cal school. 


JOHN TURKEVICH, Eugene Hig- 
gins professor of chemistry at Princeton 
University, is discussing “The World of 
Fine Particles” as a Sigma Xi national 
lecturer at a number of colleges and 
universities this fall and winter. 
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ELMER L. SEVERINGHAUS, 
former professor of medicine at the 
University of Wisconsin, will retire on 
1 January 1958 as vice president for 
clinical research at Hoffmann-La Roche, 
Inc., Nutley, N.J. He expects to con- 
tinue his residence in Essex Fells, N.J. 

Also, at Hoffmann-La Roche, Inc., 
LOWELL O. RANDALL, who has 
been in the pharmacology laboratories 
since 1946, has been promoted to the 
post of director of pharmacology labo- 
ratories, 


The following men have been deco- 
rated by the Government of Cuba with 
the Order of Merit, Carlos J. Finlay: 
HENRY TURKEL, hematologist-con- 
sultant for the Detroit Geriatric Hos- 
pital, Detroit, Mich.; L, D. HERRING, 
chief of the dental staff at Rex Hospital, 
Raleigh, N.C., and A. EDWARD A. 
HUDSON, research fellow and chief of 
the biochemistry department at Harris- 
burg Polyclinic Hospital, Harrisburg, Pa. 


The Albany Medical College, Union 
University, has established an annual 
honorary lectureship award for the pur- 
pose of recognizing outstanding contribu- 
tions to science, medicine, and teaching. 
The first recipient is WILLIAM M. 
CLARK, professor emeritus of physio- 
logical chemistry and research professor 
of chemistry, Johns Hopkins University. 
Clark delivered the award address at the 
college on 29 October on “Special Prob- 
lems in Medical Education As Viewed 
by a Biochemist.” He is known for his 
fundamental contributions in acid-base 
equilibria, oxidation-reduction equilibria, 
and the metallo-porphyrin system. 


JAMES L. DYSON, head of the de- 
partment of geology at Lafayette Col- 
lege, has for the second time in 2 years 
received a $500 award from the Thomas 
R. Jones Fund for the reward of superior 
teaching at Lafayette. 


GERALD WESTHEIMER, associate 
professor of physiological optics at Ohio 
State University, will be on research 
leave of absence between January and 
September 1958. He is to work on oculo- 
motor responses at the Physiological 
Laboratory, Cambridge University, Eng- 
land. 


JOSEPH C. ELGIN, dean of the 
Princeton University School of Engi- 
neering, has received the 1957 William 
H. Walker Award of the American In- 
stitute of Chemical Engineers. The 
award, considered one of the highest 
honors of the chemical profession, was 
given to Elgin for his contributions to 
chemical engineering literature and es- 
pecially for his papers in the field of 
liquid-liquid extraction. 





DAVID McKENZIE RIOCH, direc- 
tor of neuropsychiatry at the Walter 
Reed Army Institute of Research, de- 
livered the New York Academy of Medi- 
cine’s Thomas William Salmon Lectures 
on 21 November. He discussed “Research 
in Psychiatry: Certain Problems and De- 
velopments in Multidisciplinary Stud- 
ies.” 


L. K. MERRILL has been appointed 
vice president, technical, of Bakelite 
Company, a division of Union Carbide 
Corporation. He will have responsibility 
for patents and licenses. Merrill, who 
joined the Union, Carbide in 1920, has 
been serving as vice president in charge 


of product and process development for 
Bakelite. ite 


Recent Deaths 


RONALD M. KLEMME, Salinas, 
Calif.; 61; professor of surgery and chair- 
man of the division of neurosurgery at 
the St. Louis School 6f Medicine; spe- 
cialist on surgical treatment of major 
neuralgias and Parkinson’s disease; de- 
veloped a brain operation for the relief 
of athetosis; 22 November. 

WILLIAM H. LOLLEY; New York, 
N.Y.; 67; inventor who developed a de- 
vice that automatically returns the me- 
ters of gasoline station pumps to zero; 
former president of the Ludlow Valve 
Corporation in Troy, N.Y.; 6 November. 

HERMAN PRINZ, Philadelphia, Pa.; 


89; dentist, author and lecturer, and pro- 


fessor emeritus of pharmacology at the - 


University of Pennsylvania; 24 Novem- 
ber, 

DRUSKA SCHAIBLE, Fairbanks, 
Alaska; about 46; professor of biological 
sciences at the University of Alaska; 23 
November. 

LEWIS R. STOWE, Hastings-on- 
Hudson, N.Y.; 64; professor of dentistry 
at Columbia University and director of 
the university’s Division of Stomatology; 
4 November. 

GERARD SWOPE, New York, N.Y.; 
84; electrical engineer and former presi- 
dent of General Electric Company; a 
director of some 18 companies associated 
with the electric and power industry; 
received the gold medal of the National 
Academy of Social Sciences and the 
Hoover Medal for his “constructive pub- 
lic service”; 20 November. 

JULIUS E. UNDERWOOD, S8n., 
Princeton, N.J.; 68; retired industrial 
chemist and specialist in therapeutic use 
of radium; former research director of 
the Diamond Alkali Company, Paines- 
ville, Ohio; conducted research that re- 
sulted in American and British patents 
on plasters, bleaching powders, and the 
chlorination of wood pulp; 25 Novem- 
ber. 
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Inhibition of 
Methanol Metabolism with 
3-Amino-1,2,4-Triazole 


For a number of years a lively contro- 
versy has existed concerning the first oxi- 
dative step in the in vivo metabolism of 
methanol (1). The observation of Bon- 
nichsen (2) that crystalline horse liver 
alcohol dehydrogenase is incapable of 
converting methanol to formaldehyde re- 
vived the view that a peroxidative reac- 
tion involving the enzyme catalase is the 
major mechanism in this oxidation (3). 
A means of testing this hypothesis is now 
offered by the recent finding that intra- 
peritoneal injection of 3-amino-1,2,4-tri- 
azole (AT) causes as much as a 90-per- 
cent reduction in liver catalase activity 
(4). Thus, if a marked reduction in liver 
catalase can be effected by AT, and if 
catalase operates in the oxidation of 
methanol, then AT should cause a reduc- 
tion in methanol metabolism. This rather 
obvious line of reasoning prompted us to 
test the effects of AT on the in vitro and 
in vivo metabolism of methanol. 

Female albino rats weighing between 
200 and 250 g were injected intraperi- 
toneally with a 10-percent aqueous solu- 
tion of AT (5) at a dose level of 1 g/kg. 
Three hours later their livers were re- 
moved and prepared as 10-percent ho- 
mogenates in isotonic KCI. The homoge- 
nates were assayed for catalase activity 
by the method of Feinstein (6). The ca- 
pacity of liver to metabolize methanol 
was studied by incubating 5 ml of the 
homogenate in a mixture (total volume, 
10 ml; 0.1M phosphate buffer at pH 7.4) 
containing the following materials (in 
micromoles) : methanol, 100; semicarba- 
zide, 150; nicotinamide, 80; and MgCl,, 
40. The mixture was incubated in a Dub- 
noff metabolic shaker at 37°C in closed 
bottles containing air. An equilibration 
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time of 20 minutes was allowed before 
methanol was added. Aliquots of the 
mixture were removed for analysis at 0 
and 40 minutes. The 40-minute incuba- 
tion period was chosen in order to re- 
main within the limits of linearity on a 
previously determined metabolism-time 
curve. The measure of methanol me- 
tabolism is based on the observation of 
Strittmatter (7), which we were able to 
confirm, that while the oxidation of 
methanol will proceed to CO, when liver 
slices are employed, homogenates are in- 
capable of carrying the oxidation be- 
yond the formaldehyde stage. The ali- 
quots were distilled from a 30-percent 
trichloroacetic acid solution, and the dis- 
tillates thus obtained were analyzed for 
their formaldehyde content by the chro- 
motropic acid method of MacFadyen 
(8). All values were corrected for a pre- 
determined distillation loss of 10-percent. 

Fifteen injected and 15 control ani- 
mals were employed in this study. Livers 
from AT-treated rats were found to pos- 
sess only 4 to 8 percent of the average 
catalase activity of livers from control 
animals. The livers from control and tri- 
azole-treated rats metabolized methanol 
at average rates of 6.3 (4.2 to 8.6) and 
1.9 (1.4 to 2.4) wmole/g of liver per 
hour, respectively. Thus, AT administra- 
tion effected an average 70-percent inhi- 
bition of methanol metabolism. 

Since it is conceivable that AT could 
have inhibited enzymes other than cata- 
lase which may be responsible for meth- 
anol metabolism, an experiment was 
designed to determine whether or not 
catalase alone would restore to normal 
the reduced rate of methanol metabo- 
lism resulting from AT administration. 
Liver homogenates from both AT-treated 
and control rats, prepared and incubated 
as described previously, were supple- 
mented with graded volumes of a solu- 
tion of crystalline beef liver catalase (9) 
which were calculated to supply quan- 
tities of catalase equal to, less than, and 
greater than that lost through AT inhi- 
bition. The results are diagramed in 
Fig. 1. 

It may be seen that addition of cata- 
lase restored the methanol-metabolizing 
capacity of AT-treated livers to normal 
or above normal, while it was without 
pronounced effect on the methanol me- 
tabolism of control livers. Moreover, it 


was not until 0.25 ml of the catalase 
solution had been added that the meth- 
anol-oxidizing capacity of liver homoge- 
nates from AT-treated animals equaled 
that of unsupplemented homogenates 
from control rats. The catalase activity 
of 0.25 ml of the solution used, about 
1000 K units (10), was approximately 
equal to that found in the control ho- 
mogenates. The rate of methanol me- 
tabolism reflects the interdependence of 
catalase and peroxide-generating systems. 
In normal liver homogenates catalase is 
not rate-limiting, as was shown by the 
failure of added catalase to cause an ap- 
preciable increase in methanol metabo- 
lism. However, we were able to show 
that, when a known peroxide-generating 
system [glucose oxidase (11) plus glu- 
cose] was added to normal liver homoge- 
nates, the rate of methanol oxidation 
could be increased as much as threefold. 
That catalase and not the peroxide-gen- 
erating systems is rate-limiting in ho- 
mogenates of AT-treated livers was 
shown by the failure of glucose oxidase 
and glucose to effect an increase in meth- 
anol metabolism. 

Having established the role of catalase 
in an in vitro system, we attempted to 
determine whether this peroxidative 
mechanism actually functions in the in 
vivo metabolism of methanol. Eight adult 
female rats were given 1 g/kg of AT in- 
traperitoneally. Two hours later meth- 
anol (20 percent by weight in saline solu- 
tion) was injected by way of the tail vein 
at a dose level of % g/kg, and the disap- 
pearance of ble. methanol was followed 
at 6-hour intervals for 36 hours. Blood 
methanol was determined by the method 
of Agner and Belfrage (12). Eight simi- 
lar rats, which received methanol but no 
AT, served as controls. A third group of 
four rats received 1 g/kg doses of AT 2 
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Fig. 1. Effect of added crystalline catalase 
on the metabolism of methanol by ho- 
mogenates from livers of AT-treated and 
control rats. The solid bars represent the 
AT-treated animals, the open bars, the 
control animals. The catalase solution 
possessed about 4000 K units (/0) of cata- 
lase activity per milliliter. Six AT-treated 
and six control rats were employed at each 
level of catalase addition except at the 
0.125- and 1.0-ml levels, where four ani- 
mals were used. 


METHANOL METABOLISM 
MICROMOLES/§. OF LIVER/HR2 
$ 


1241 








hours before and | and 10 hours after 
methanol injection, In a second study 
employing four control and four experi- 
mental rats, the methanol dosage was 
raised from 2 to 3 g/kg. In none of these 
experiments was there sufficient differ- 
ence between the methanol disappear- 
ance from the bloods of treated and 
nontreated rats to indicate that AT sig- 
nificantly inhibits methanol metabolism 
in vivo. 

In view of the disagreement between 
results obtained in vitro and in vivo, one 
is obliged to consider the following pos- 
sibilities: (i) AT is not an inhibitor of 
liver catalase in vivo; (ii) liver catalase 
is much more effective in its role as a 
catalyst of methanol oxidation in situ 
than it is in vitro, in which case the small 
amount of uninhibited catalase remain- 
ing after AT treatment is still sufficient 
to mediate adequate methanol metabo- 
lism; and (iii) catalase does not par- 
ticipate in the in vivo metabolism of 
methanol in the rat. 


G. J. MANNERING 

R. E. Parks, Jr.* 
Department of Pharmacology and 
Toxicology, University of Wisconsin 
Medical School, Madison 
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Response of Weaver Finch to 
Chorionic Gonadotrophin and 
Hypophysial Luteinizing Hormone 


The specificity of the weaver-finch 
(1) feather reaction for luteinizing hor- 
mone has been described by Witschi 
(2), and the work with this assay has 
been reviewed by him recently (3). 
Preparations of luteinizing hormone 
(LH) from beef or sheep hypophyses 
give positive responses at dose levels far 
below the minimal effective doses of 
conventional rat ass. 's. The weaver- 
finch unit for a standard LH prepara- 
tion (Armour lot No. 227-80), for ex- 
ample, is 5 pg. In rat assays based on 
augmentation of follicle-stimulating hor- 
mone (FSH), the dose required to elicit 
a positive response with the same mate- 
rial is 1 mg (4). 

In addition to its high degree of sen- 
sitivity, the weaver-finch test possesses 
the important advantage of being un- 
affected by the presence of nonluteiniz- 
ing gonadotrophins. Doses of prolactin 
(LTH) as high as 5.0 mg fail to give a 
positive reaction. When this quantity of 
prolactin is added to the LH standard, 
the activity of the combined preparation 
proves to be identical with that of the 
LH component (Table 1). This same 
principle applies when combinations of 
hypophysial FSH and LH are prepared 
and tested in comparison with the LH 
factor alone. The FSH used in the ex- 
periment reported in Table 1 is inactive 
at a dose of 0.25 mg. Adding this amount 
of FSH to graded doses of LH has no 
measurable effect on the threshold for 
pigment deposition in the feathers. When 
the FSH preparation itself is assayed, a 
dose of 1.0 mg proves to have positive 
weaver-finch activity. This would seem 
to result from a small degree of LH con- 
tamination in the FSH sample. At this 
high total dose of FSH (1.0 mg) a 0.5 
percent contamination with LH (0.005 
mg) would account for the positive re- 
action. On this basis, 0.75 mg of FSH 
(inactive, when given alone) would con- 
tain LH contamination equivalent to the 
activity of about 0.003 mg of the LH 
standard. This factor, together with one- 
half the minimal effective dose of the 
LH standard (0.0025 mg), should exceed 
the threshold for weaver-finch activity. 
When these two subeffective doses of 
FSH and LH, respectively, are given 
simultaneously, this result is obtained 
(Table 1). The latter finding does not 
violate the principle that LH activity in 
the weaver-finch test is not affected by 
extraneous FSH present. In the combi- 
nation employed, the FSH preparation 
simply acts as a carrier for the small 
amount of LH necessary to bring the 
total active material up to the required 
minimal effective dose. 

The fact that gonadotrophins lacking 





LH activity do not synergize or augment 
in the weaver-finch test for LH is of par- 
ticular importance in the testing of clin- 
ical material as well as in procedures 
designed to ascertain the purity of hypo- 
physial extracts. When the hypophysec- 
tomized male rat is used in assays for 
LH, it is conceivable that the presence 
of prolactin in the sample would influ- 
ence the size of the ventral prostate. 
Studies reported by several different 
laboratories indicate that LTH can en- 
hance the responses of the ventral pros- 
tate and other sex accessories to LH in 
the hypophysectomized male rat (5). In 
the case of the immature or hypophy- 
sectomized female rat, the ovarian re- 
sponse to FSH in the test material is 
considerable and probably influences the 
interpretation of specific LH effects. It 
has never been established whether or 


Table 1. Weaver-finch assay of hypo- 
physial extracts and human chorionic 
gonadotrophin. 








Weaver- 
Material and dose finch 
reaction 
Hypophysial extracts 
LH* (0.0025 mg) = 
LH* (0.005 mg) 


) 


LTH} (5.0 mg) 

LH* (< 0.005 mg) and LTH} 
(5.0 mg) = 

LH* (0.005 mg) and LTH} 
(5.0 mg) + 

FSH (0.25 mg) 

FSH¢ (0.75 mg) 

FSH? (1.0 mg) + 

LH* (< 0.005 mg) and FSH{ 
(0.25 mg) 

LH* (0.005 mg) and FSHt 


(0.25 mg) + 
LH* (0.0025 mg) and FSH¢ 
(0.75 mg) + 


Chorionic gonadotrophin (CGH) 
Pregnancy urine, 2nd mo of ges- 


tation (0.25 ml) + 
Pregnancy serum, 2nd mo of 
gestation (0.25 ml) + 


Normal male urine ultrafiltrate 
(6-hr concentrate) 7 
Normal male urine ultrafiltrate 


(> 6-hr concentrate ) toxic 
Male urine from patient with 
seminoma (0.25 ml) + 


Above male, after orchiectomy 
(2-hr concentrate) =e 
CGH, Ayerst No. 29075 
(30 IU) = 
CGH, Ayerst No. 29075 
(60 IU) + 
CGH, Scheifflin No. 990331 
(30 TU) ° 
CGH, Scheifflin No. 990331 
(60 IU) + 
CGH, Roche Organon 
No. 412018 (30 IU) + 
CGH, Roche Organon 
No. 412018 (60 IU) ne 
* Luteinizing hormone, Armour lot No, 227-80. 
+ Prolactin, Squibb lot No. 4B74978. t¢ Follicle- 
stimulating-hormone, Armour lot No. 377-200. 
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not the response of the theca interna to 
LH is independent of the state of devel- 
opment of the entire follicular appa- 
ratus, Assays dependent on increases in 
ovarian weight in female rats can be 
considered only as measures of total 
gonadotrophins. 

Nonhypophysial luteinizing hormones 
also react positively in the weaver-finch 
test. This was first demonstrated with 
the use of pregnant mare’s serum (3) 
and could be shown also with human 
chorionic gonadotrophin (6). Small 
quantities (0.25 ml) of pregnancy urine 
or blood serum from women in the 
second month of gestation cause positive 
feather reactions in the weaver finch 
(Table 1). The minimal effective dose 
has not yet been established for normal 
pregnancy urine or serum from women 
at various stages of gestation. The col- 
lection of these data in normal preg- 
nancies may prove to be of value for 
the simple, rapid analysis of urines or 
blood sera from women with suspected 
deviations from normal chorionic gon- 
adotrophin titers during pregnancy. Nor- 
mal male urine is negative for LH by the 
weaver-finch test, but urine extracts from 
men with hormone-producing seminomas 
give positive responses. For the case re- 
ported in Table 1, several urine samples 
collected prior to orchiectomy were con- 
sistently positive by the weaver-finch as- 
say, containing levels of luteinizing hor- 
mone (presumably of the chorionic gon- 
adotrophin type) equal to that found in 
pregnancy urine. After the tumor had 
been removed, the active principle dis- 
appeared from the urine. 

Assays with commercial preparations 
of chorionic gonadotrophin establish 
their minimal effective dose in the 
weaver-finch test at the range of 30 to 
60 international units. Chorionic gon- 
adotrophin, though principally a lutein- 
izing preparation, possesses some FSH 
activity as well. The international unit, 
based on rat assays, is a measure of the 
composite gonadotrophin activity. The 
apparent difference between the interna- 
tional unit and the weaver-finch unit is 
most likely due to the dependence of the 
rat assay (used to establish the interna- 
tional unit) on the follicle-stimulating 
component of the preparation. The bird 
assay, on the other hand, depends solely 
on the luteinizing hormone contained 
therein. 

These most recent experiences with 
the weaver finch in the field of gonado- 
trophin assay support the claim of 
Witschi for the luteinizing hormone 
specificity of the reaction and demon- 
strate the activity of human chorionic 
gonadotrophin in eliciting the weaver- 
finch feather response. 

S. J. Secat 
Laboratory of the Population Council, 
Rockefeller Institute, New York 
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P.eferences and Notes 


1. The weaver finch is a small bird that naturally 
inhabits Africa, but it is readily available in the 
United States because large numbers are im- 
ported for sale to bird fanciers. The male bird 
assumes a bright yellow and black plumage at 
the onset of the breeding season and maintains 
this for several months. After molting, it dons 
the hen-type plumage which is characteristic 
of the female all year around. The hen plum- 
age includes white breast feathers instead of 


x the black ones found on the male during the 


breeding season. The plumage change in the 
male coincides with the cyclic change of the 
gonads from the quiescent to the breeding 
stage. Castrated males, however, continue to 
assume the breeding plumage rhythmically 
(2). This indicates that the feather pigmenta- 
tion which occurs during the male phase of the 
plumage cycle is not controlled by gonadal 
androgens. On the other hand, injection of 
hypophysial suspensions into any bird, quies- 
cent male or female, castrated or intact, in- 
duces the deposition of pigment in regenerat- 
ing feathers. When this reaction is used as a 
bioassay, the test material is administered in- 
tramuscularly for 2 days; if it is positive, a 
black bar appears in the regenerating feathers 
during the period of threshold concentration. 
The response becomes apparent within 3 days 
after the injections. If the test is negative, 
entirely white feathers will regenerate [S. J. 
Segal, Recent Progr. in Hormone Research 12, 
298 (1956) ]. 

. E. Witschi, Wilson Bull. 47, 177 (1935). 

. E. Witschi, Mem. Soc. Endocrinol. 4, 149 
(1955) . 

4, These data were supplied by the Armour Lab- 

oratories, Chicago, Ill. 

J. T. Grayhack e¢ al., Bull. Johns Hopkins 

Hosp. 96, 154 (1955); M. D. Chase, I. 1. 

Geschwind, H. A. Bern, Proc. Soc. Expil. 

Biol. Med. 94, 680 (1957). 

6. S. J. Segal and E. Witschi, J. Clin. Endo- 
crinol. and Metabolism 15, 880 (1955). 
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Stability of Paramecin 34 at 
Different Temperatures 
and pH Values 


A number of killer clones of Parame- 
cium aurelia are known from the work 
of Sonneborn (J) and his associates. 
The stability of the killer substance from 
one of these clones, paramecin 51 (Pn 
51) was studied in detail by van Wag- 
tendonk (2). Recently Chen (3) has 
described two killer clones of Parame- 
cium bursaria, Mi 34 and Ru 22. The 
killer substance of the clone Mi 34, para- 
mecin 34 (Pn 34), is the subject of this 
present report (4). 

Animals of the killer clone Mi 34 and 
of the sensitive clone Wu 67 were grown 
in a lettuce infusion inoculated with 
Aerobacter cloacae as described by Chen 
(5). The assay for Pn 34 was carried out 
essentially as described by van Wagten- 
donk and Zill (2) for Pn 51. The num- 
ber of sensitive animals killed was found 
to be proportional to the amount of 
crude Pn 34 added, if at least a 50 per- 
cent excess of test animals was used. 

Animal-free culture fluids from killer 
clone Mi 34 were obtained by filtration 
through cotton and subjected to a va- 
riety of temperatures. No attempt was 
made to control the pH of these fluids, 
which was in all cases close to 7.0. Im- 


mediately and at various time intervals 
samples were assayed for killer activity. 
At each temperature the activity of the 
first sample was arbitrarily defined as 
100, and the subsequent activities are re- 
ported as a percentage thereof. Figure 1 
shows the decay of Pn 34 activity at tem- 
peratures from 37° to 62°C. Each point 
represents the average of 2 to 20 deter- 
minations. At these temperatures Pn 34 
was quite labile, and the decay followed 
the pattern of a first-order reaction. At 
temperatures below 37°C two complica- 
tions appeared which require further in- 
vestigation: (i) an apparent initial in- 
crease of killer activity over the zero time 
activity, similar to van Wagtendonk’s 
(2) findings with Pn 51 at 20°C and 
(ii) a slight departure from a simple 
first-order decay reaction. 

Animal-free killer culture fluid was 
obtained as described in the previous 
paragraph above, its pH was adjusted 
to the desired values with small amounts 
of 0.1N acid or base or 0.025M phos- 
phate buffers, and the solution was kept 
at 37°C. The pH of the solutions re- 
mained constant to within 0.2 pH units 
for the duration of the experiments. At 
various times samples were assayed for 
Pn 34 activity. The samples at pH 2.7, 
4.5, and 10.2 were neutralized before the 
assay, all other samples were used with- 
out adjusting the pH. The activity of the 
untreated killer culture fluid, diluted 
correspondingly, was arbitrarily defined 
as 100, and the other activities are re- 
ported as a percentage thereof. Fig. 2 
shows the percentage killer activity left 
after 30 minutes at 37°C as a function 
of the pH of the solution. 

A comparison of the data shown here 
for Pn 34 with van Wagtendonk’s data 
for Pn 51 shows that the two substances 
have distinctly different pH optima, Pn 
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Fig. 1. Decay of paramecin 34 activity in 
animal-free culture fluid at different tem- 
peratures. 





1243 











> Da @ 
es = ee 


% residual activity 


™ 
°o 














Fig. 2. Influence of pH on the stability of 
paramecin 34 at 37°C. The ordinate rep- 
resents the residual activity after a 30- 
minute exposure to a particular pH, as 
explained in the text. 


51 at 8.5 and Pn 34 at 6.8. At their re- 
spective pH optima both substances de- 
cay at similar rates. 

Rosert W. DorNnER* 
Department of Biology, University of 
Southern California, Los Angeles 
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Solubility of Carbon Dioxide 
in Body Fat 


In recent studies (1) in this labora- 
tory of the distribution of CO, in rats 
that had been exposed to atmospheres 
rich in this gas, it was found that a solu- 
bility coefficient for CO, in body fat was 
required for calculating the distribution 
of CO, in various tissues. The literature, 
however, contains little quantitative data 
on the subject (2). In 1907 Vernon (3) 
measured the CO, contained by samples 
of fats that had been equilibrated with 
air, but his data are not sufficient for 
calculating a solubility coefficient for the 
gas. Van Slyke, Sendroy, Hastings, and 
Neill (4) described solubility coefficients 
for CO, in whole blood, serum, and salt 
solutions, noting various factors which 
affected them. While these authors ob- 
served a higher solubility of GO, in 
lipemic sera, which they ascribed to the 
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fat content, they did not measure the 
solubility of CO, in fat directly. 

Vibrans (5) measured the solubility 
of CO, in cottonseed oil and lard, but 
no solubility coefficient for CO, has 
been determined for forms of mammal- 
ian body fat other than lard. I therefore 
undertook to determine such a number 
for the depot fat of three species: rat, 
dog, and man (6), 

Depot fat was obtained as follows: 
Six 200-day-old male Wistar rats were 
killed by a blow on the head and exsan- 
guinated, and fat from the perirenal, sub- 
cutaneous, and retroperitoneal areas was 
collected and pooled. This pool of tissue 
was mixed and divided into two lots. 
Perirenal and subcutaneous fat was taken 
from a single adult male mongrel dog 
2 hours after it had been killed by ex- 
sanguination under anesthesia, and both 
types were combined in a single pool. 
Human fat was obtained 5 hours after 
death from the omentum of an 86-year- 
old woman. The fatty tissue collected 
was homogenized with sand in buffer 
solution of pH 4.0 at 30 to 35°C. One 
lot of rat fat was homogenized with buf- 
fer of pH 7.40. The containers were cen- 
trifuged for 30 minutes, and the clear 
upper layer of melted fat was removed 
with a pipette and stored at 5°C in a 
clean, tightly stoppered flask until it was 
used, Equilibration was carried out 
within 48 hours after the fat was ob- 
tained. No attempt was made .to char- 
acterize the samples of fat chemically 
except as follows: water content was 
zero, for the samples failed to lose weight 
when they were stored in a desiccator 
for 48 hours over calcium chloride at 
room temperature; solubility in a 50/50 
mixture of anhydrous ethyl ether and 
petroleum ether was complete; a melt- 
ing point was determined for each sam- 

le. 

. Three- to five-milliliter samples of 
fat were equilibrated in flasks at 38°C 
for 2.5 to 5 hours. (Equilibration was 
complete after 1 hour.) A dry atmos: 
phere containing 23.5 to 24.9 percent 
CO, was passed continuously through 
the flasks. Barometric pressure was noted, 
and the pCO, of the gas phase was cor- 
rected accordingly. After equilibration, 
samples were obtained for analysis by 


Table 1. Solubility coefficients for COs in depot fat at 38°C. 





aspirating the fat anaerobically from the 
equilibration flask with a syringe and 
needle thrust through a rubber serum 
stopper. One-milliliter Van Slyke pipettes 
were filled with the liquid, equilibrated 
fat directly from the syringe without ex- 
posure to air. The specific gravity was 
determined for each type of fat studied. 
The volume of fat delivered by the 
pipette was actually less than 1 ml be- 
cause of the high viscosity of the mate- 
rial. A suitable correction for fat left on 
the walls of the pipette was determined 
in each case on the basis of the specific 
gravity of the appropriate type of fat. 
This fat was then added anaerobically 
to 2.5 ml of previously extracted acidi- 
fied water in the chamber of the Van 
Slyke manometric apparatus, and _ its 
CO, content was measured by the usual 
procedure. 

The factors for the calculation of the 
total CO, content of samples given by 
Van Slyke and Sendroy (7) are based 
on the solubility of CO, in water. In our 


procedure the fluid phase was not homo-: 


geneous, but instead contained two com- 
partments: 1 ml of fat and 2.5 ml of 
water, each having different solubility 
coefficients for CO,. Therefore, new 
factors were calculated by obtaining a 
first approximation of the solubility co- 
efficient for fat by use of the Van Slyke 
and Sendroy factors and then by recal- 
culating the factors, using this number. 
The new factors were then applied to 
the original manometric readings. 

The results obtained are shown in 
Table 1. The fats taken from the three 


species showed certain minor differences. - 


The melting points for rat and human fat 
were almost identical. That for dog fat 
was considerably higher. This may have 
been an artifact, however, for this sam- 
ple could have been contaminated, and 
the melting point was determined some 
time after the equilibration with CO, 
was carried out, Some change in the fat 
may have occurred during storage in the 
icebox. The specific gravity of the 
human fat appeared to be slightly lower 
than that of rat and dog fat. 

Two samples of rat fat were studied. 
Sample A was extracted from adipose 
tissue with a buffer at pH 4.00, while 
sample B was extracted with a buffer at 











Number CO. 
Belt g gig i aa 
Species PC) gravity oa ate cm*/cm!® foos 
librated (a) 
Bog ———-80—s«.9155—«~—S—«i,9405+0.0140 0.8609 + 0.0129 0.0556 
Rat (A) 19 0.9154 9  0.9738+0.0092 0.8917+0.0077 0.0576 
Rat (B) 19 0.9154 10  0.9813+0.0089 0.8985 +0.0082 0.0578 
Human being 18 0.9110 8  0.930640.0483 0.8476+0.0447 0.0550 





SCIENCE, VOL. 126 





the 
and 


sites 
ated 


was 
lied. 
the 
be- 
ate- 
t on 
ined 
cific 
fat. 
ally 
sidi- 
Van 
its 
sual 


the 
. by 
ased 
our 


mo-: 


om- 
1 of 
ility 
new 
ig a 
co- 
lyke 
cal- 
ber. 
1 to 


1 in 
hree 


ices, ~ 


1 fat 
> fat 
lave 
am- 
and 
ome 
CO, 
> fat 
the 
the 
ywer 


lied. 
pose 
hile 
r at 


556 
976 
978 
550 





pH 7.40. Columns 5 and 6 give the aver- 
ages of the values obtained for each type 
of fat, expressed as cubic centimeters of 
CO, dissolved per gram of fat and per 
cubic centimeter of fat (a) at 1 atm 
pressure of CO, at 38°C. The standard 
deviation of each figure is given. The 
last column gives the Henry’s law coeffi- 
cient (f) for CO, in each type of fat, 
expressed in millimoles of CO, dissolved 
per kilogram of fat per millimeter of 
pCO, at 38°C. 

It is apparent that the solubility of 
CO, in human and dog fat is almost 
identical. Its solubility in rat fat appears 
to be somewhat higher, the difference 
between the two being at the borderline 
of significance with p < 0.02. A com- 
parison of rat fat samples A and B in- 
dicates that the pH of the buffer used 
for the extraction of fat from the adipose 
tissue has no effect on CO, solubility. 
Why rat fat should have a higher solu- 
bility coefficient for CO, than dog and 
human fat is not apparent from these 
data. Further chemical characterization 
of the fat samples used might have shed 
some light on the matter. 

All these values closely approximate 
the solubility coefficients for cottonseed 
oil and lard calculated from Vibrans’ re- 
port. This similarity suggested to us that, 
while differences in the solubility of CO, 
in fats of varying composition taken 
from a variety of species may occur, the 
differences are minor and would have 
little significance in calculations of the 
distribution of CO, in tissue samples. 
Since fat from various areas of the body 
was combined in the case of the rats and 
the dog, these data throw no light on 
possible differences in the solubility of 
CO, in fat taken from various areas of 
the same individual. However, in view 
of the minor differences to be found in 
the solubility of CO, in fats from various 
species, it seems unlikely that these dif- 
ferences would be very great. 

It is of interest to compare the aver- 
age solubility coefficient of CO, in rat 
fat reported here with those for water 
and serum reported by Van Slyke (3) 
and for acetate buffer determined by us. 
(aCO, for acetate buffer, 0.183M, pH 
4.00, at 38°C =0.458.) Carbon dioxide 
is 1.67 times more soluble in body fat 
than in water; 1.76 times more soluble 
in fat than in serum; and 1.95 times more 
soluble in fat than in acetate buffer. 
When ratios are calculated on a weight 
basis, the value rises as high as 2.14 :1. 

The greater solubility of CO, in lipides 
may be of considerable significance in 
the manner in which CO, is removed 
from the cells and excreted. It suggests 
that CO, may diffuse across the lipoid 
cell membrane in a gaseous form and 
not in the hydrated form H,CO, or as 
the ion HCO,-, both of which one 
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would expect to be relatively insoluble 
in lipides. 
These data indicate that, in an obese 


‘individual, a significant portion of the 


total body CO, may be in solution in 
the fat depots. This fact may be of con- 
siderable importance in the calculation 
of gas exchanges in short-term studies of 
respiratory function. 

Gerorce NicHots, Jr.* 
Departments of Biochemistry and 
Medicine, Harvard University Medical 
School, Boston, Massachusetts 
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Complement Fixation with 
Mouse Hepatitis Virus 


Viral agents causing hepatitis in mice 
have appeared during the course of stud- 
ies of enteric disease of the suckling 
mouse (J), human viral hepatitis (2, 3), 
and mouse leukemia (4). Their presence 
is a likely consequence of the “blind- 
passage emergence” of a dormant agent. 
The agents isolated are more pathogenic 
for younger mice than for older ones. 
They appear to induce immunity in the 
exposed mouse, and serum neutralization 
tests with neurotropic strains of virus 
have demonstrated an antigenic relation- 
ship among several strains of hepatitis 
virus (5, 6). 

Some of the antigenic properties of a 
strain of mouse hepatitis virus (MHV) 
have been studied with particular refer- 
ence to the extraction of complement- 
fixing antigen from infected liver tissue. 
This strain has been described extensively 





by Gledhill et al. (2, 5, 7) and is the 
type from which the enhancing agent, 
Eperythrozoon coccoides, has been ex- 
cluded. When new-born Swiss mice are 
inoculated intraperitoneally with infec- 
tive liver emulsion, they die in the fol- 
lowing 5 to 6 days and show extensive 
degenerative lesions in the liver. Livers 
from 20 to 30 infected mice were pooled 
and stored at —20°C until they were 
processed. They were emulsified by a Ten 
Broeck grinder in Hank’s balanced salt 
solution (10 percent by weight) and cen- 
trifuged at 2000 rev/min for 30 minutes, 
and then the supernatant fluid was cen- 
trifuged at 10,000 rev/min for 20 min- 
utes. The latter tissue extract was inocu- 
lated intraperitoneally into adult Swiss 
mice (0.1 ml) twice at 2-week intervals, 
and the mice were exsanguinated at 2 
weeks after the last inoculation. Such in- 
ocula killed baby mice when diluted to 
10-5 (0.05 ml intraperitoneally). Con- 
trols consisted of pooled serura collected 
from mice of the same colony just prior 
to the study of mouse hepatitis virus in- 
fection and from mice inoculated with 
liver extracts from uninoculated mice. 

Antigens were prepared from infected 
liver tissues by a procedure similar to 
that described above for the preparation 
of the immunizing inoculum. In addi- 
tion, the supernatant fluids were centri- 
fuged at 140,000 g for 1 and 2 hours. Ali- 
quots of antigen were further processed, 
as follows: (i) desiccation and recon- 
stitution in distilled water; (ii) desicca- 
tion and: extraction with chemically pure 
benzene three times at 20-minute inter- 
vals, then reconstitution in distilled water 
to original volume; (iii) mixture with 
one-third volume of anesthetic diethyl 
ether at 4°C overnight, and then ren- 
dered ether-free by centrifugation and 
vacuum; (iv) heated at 61°C for 20 
minutes. 

The complement-fixation technique 
employed was essentially that described 
by Bengtson (8) in which 0.2-ml quan- 
tities each of antigen, serum, and com- 
plement were used. The hemolytic sys- 
tem was added after incubation overnight 
at 4°C. Complement-fixation was deter- 
mined by visual inspection. 


Table 1. Serological detection of mouse hepatitis virus (MHV) in liver extracts. 

















‘ Dilution of MHV liver extracts Antigen 
Serwm — 
1:2 1:4 1:8 1:16 1:32 
Positive serum 
1:10 +++ ttt +H+H- HH H+ 
1:20 +++ +++ cag - - 
1:40 Ht hee - - - 
1:80 H+ ~ - 7 = 
Normal serum 
1:10 = x 
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Table 2. Properties of mouse hepatitis virus (MHV) complement-fixing antigen. 





Item 


Sediment dried 
Sediment dried + benzene 3X 


MHV lot 186 
Crude 10%, centrifuged at 10,000 rev/min (20 min) 
Sediment of centrifugation at 40,000 rev/min (1 hr) 


Antigen- 





titration Infectivity 
immune 
serum we y 5 
“= 10* 10 





9/9* 6/7 0/6 


Supernatant of centrifugation at 40,000 rev/min (2 hr) 1:16 1/14 
Supernatant of centrifugation at 40,000 rev/min, 


heated 61°C (20 min) 


Supernatant of centrifugation at 40,000 rev/min + 4% 


vol. ether 
Supernatant dried 
Supernatant dried + benzene 3X 


eS 


no 


Normal liver 
Crude 10%, centrifuged at 10,000 rev/min (20 min) - 
Supernatant of centrifugation at 40,000 rev/min (1 hr) ai 


* Mice showing hepatitis lesions/mice inoculated. 


A box titration of mouse hepatitis virus 
with serum from immunized and from 
normal mice is outlined in Table 1. Ex- 
tracts from normal mouse liver did not 
fix complement in the lowest dilutions of 
serum and antigen. Table 2 shows the 
results of treating aliquots from a single 
pool of infected mouse livers by the 
various procedures outlined. Similar re- 
sults were obtained when two additional 
pools were subjected to many of the same 
procedures, Complement-fixing antigen 
was extracted from infected liver tissue 
that was centrifuged at 10,000 rev/min 
for 20 minutes. The supernatant fluid 
from such vreparations maintained ap- 
proximately the same level of comple- 
ment-fixing ability when it was subjected 
to a further centrifugation at 140,000 g 
(40,000 rev/min) for 2 hours, even 
though the infectivity of the preparation 
was greatly reduced by this procedure. A 
decline in complement-fixing antigen in 
the supernatant of the latter procedure 
was detected following heating, ether 
extraction, desiccation, and desiccation 
and benzene extraction; however, these 
procedures did not cause complete ex- 
tinction of antigenicity. Control antigens 
processed from “normal” baby mouse liv- 
ers were negative. Virus content in the 
antigens declined from 10-* in the orig- 
inal liver preparations (10,000 rev/min 
for 20 minutes) to less than 107 in the 
supernatant fluid of the ultracentrifuged 
antigen. 

The complement-fixing antigen ex- 
tracted from liver tissue infected with 
mouse hepatitis virus appears to be spe- 
cific and relatively tolerant of desicca- 
tion, heating, ether, and benzene. The 
relatively virus-free supernatant fluid, 
following ultracentrifugation, appears to 
be a better antigen than the resuspended 
virus-containing sediment (Table 2). 
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Failure to sediment the complement- 
fixing antigen along with the virus 
would support the assumption that this 
antigen is a soluble one (9). 
Morris POLLARD 

Rosert H. BussEti 
Department of Preventive Medicine, 
University of Texas—Medical Branch, 
Galveston 
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Respiration in Ulothrix zonata 


The investigations of Genevois (1) and 
of Eny (2) suggest that the oxidative 
mechanisms in thallus plants do not differ 
significantly from those in higher plants. 
In pursuing this parallelism, we have in- 
vestigated the ability of Ulothrix zonata 
to oxidize certain organic substrates. 





Stock cultures of the alga were main- 
tained at room temperature under nat- 
ural daylight in closed culture dishes 
containing 50 ml of beef extract (0.05 
percent, wt./vol.) to which had been 
added 50,000 units of penicillin. Prior to 
experimentation, the filaments were har- 
vested, washed thoroughly in distilled 
water, and exposed to 10,000 units of 
penicillin per milliliter of fresh culture 
fluid for 6 to 8 hours. 

The rate at which the plant oxidizes 
succinate, malate, fumarate, citrate, and 
ascorbate was determined by using 1.0 
ml of intact cells in accordance with 
methods previously described (3). Ho- 
mogenates were used according to the 
methods of Umbreit, Burris, and Stauf- 
fer (4) for the determination of the rates 
of oxidation of cytochrome c, oxalace- 
tate, and o-ketoglutarate. The homoge- 
nates were prepared by destroying the 
cellular structure of the plants in a hand- 
powered glass homogenizer of approxi- 
mately 6.0-ml capacity at a temperature 
of 3.0°C. Sodium sulfide (10-3M), so- 
dium sulfite (10-?M), sodium malonate 
(10-87), and sodium cyanide (10-3M) 
were used, respectively, in the reacting 
systems of fumarate, ascorbate, succinate, 
and cytochrome c¢ to determine their 
effect upon the rate of oxidation of the 
preceding substrates. 

Table 1 gives the endogenous Qo, val- 
ues and the Qo, values with added sub- 
strates (corrections for the residual res- 
piration have been made). As shown in 
the table, the rate of oxidation of cyto- 
chrome ¢ was considerably more rapid 


than the rate of oxidation of the other > 


substrates, while citrate appeared to be 
oxidized more slowly than any of the 
others. All of the Qo, values are below 


Table 1. Endogenous and above endogen- 
ous respiratory rates in Ulothrix zonata. 
Values given for Qo, [where Qo, is meas- 
ured in microliters of oxygen per milli- 
gram (dry wt) per hour] are means rep- 
resenting averages obtained from six to 
eight vessels of three separate experiments 
after correction for endogenous respira- 
tion. 








Condition — Qo,* o* 
Endogenous 1.99 0.49 
Succinate 0.050 6.76¢ 0.68 
Fumarate 0.030 6.62t 0.62 
Malate 0.030 4.22t 0.62 
Oxalacetate 0.003 3.90¢ 0.94 
Ketoglutarate 0.003 3.92t 0.61 
Citrate 0.030 3.72¢ 0.53 
Ascorbate 0.050 11.48¢ 0.58 
Cytochrome c 0.0002 33.32+ 2.48 





* Standard deviation of the mean. 
+ Significant to the 1 percent level of confidence. 
¢ Significant to the 2 percent level of confidence. 
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the 5 percent level of confidence and are 
therefore considered to be significant. 

In the studies of inhibition, 10-°M 
malonate was approximately 38 percent 
effective in inhibiting succinate oxida- 
tion to the 5 percent level of confidence; 
10-°M sulfide inhibited ascorbate oxida- 
tion approximately 22 percent to the 1 
percent level of confidence; fumarate 
oxidation was depressed approximately 
50 percent by 10-°M sulfite to the 1 per- 
cent level of confidence, and i0-°M cya- 
nide caused approximately 65 percent 
inhibition of cytochrome c to the 2 per- 
cent level of confidence. 

These results suggest that Ulothrix 
zonata (i) is similar to the Avena cole- 
optile (5) and carrot root (6) in being 
sensitive to malonate; (ii) differs from 
Scenedesmus (7), Chlorella (8) and the 
fungus Myrothecium (9) in having a 
cyanide-sensitive mechanism; and (iii) 
is able to utilize several intermediates of 
tricarboxylic acid substrates as an energy 
source. 

Norvetit W. Hunter 
Roy Hunter 
Department of Biology, Morgan 
State College, Baltimore, Maryland 
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Basic Chromosome Number of 
Four in the Subfamily 
Panicoideae of the Gramineae 


The chromosomal condition of the 
grass family has long been known for its 
extreme polymorphism. Polyploidy is 
particularly common, and almost all de- 
scribed types of polyploidy can be found 
in this family. Aneuploidy is also occa- 
sionally met with in the family but seems 
to be more or less restricted to those 
members that have subsexual methods of 
reproduction. Structural hybridity is of 
common occurrence (1), and spccial 
methods for genome building are found 
in Saccharum and other genera. 

A great many basic chromosome num- 
bers have been recorded for the family. 
In a recent publication, Darlington and 
Wylie (2) list all numbers from 4 to 15, 
as well as several larger ones, as basic 
for certain elements of the family. There 
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is, however, a considerable difference in 
the frequency of occurrence of these 
numbers. 

Four is of special interest since it is 
the smallest number so far encountered, 
the most recent addition, and also the 
least frequent of any of the basic num- 
bers. Prior to this report it was known 
only in two closely related tribes (Ave- 
neae and Stipeae) in the subfamily Fes- 
tucoideae and in only four diploid spe- 
cies. 

In the present study Iseilema laxum 
Hack. from Assam, India, was found to 
have four pairs of chromosomes. Iseilema 
is a member of the tribe Andropogoneae 
of the subfamily Panicoideae and is phy- 
logenetically very far removed from the 
other genera with n=4. A rather thor- 
ough cytological study was made of this 
accession of J, laxum, and it was found 
to be regular throughout the meiotic di- 
visions. 

In spite of the small number of chro- 
mosomes, pachytene preparations were 
far from good, and it was not possible to 
distinguish the chromosomes one from 
another. However, the chromosomes were 
much contracted by diplotene and thus 
were quite satisfactory for study (Fig. 
1); diakinesis was also distinct (Fig. 2), 
and at metaphase I the chromosomes had 
maximum contraction and stained much 
darker and sharper than in previous 
stages (Fig. 3). 

Chiasma frequency was determined at 
each stage and was found to be 2.1 per 
bivalent at diplotene, 1.8 at diakinesis, 
and 1.56 at metaphase I. The gradual 
and constant decrease in chiasma fre- 
quency is as expected, and is interpreted 
to be the result of terminalization. Occa- 
sionally, at metaphase I, all four bivalents 
were closed with a chiasma in each arm, 
but the most common condition was three 
closed and one open bivalent. In some 
instances two open bivalents were seen, 
and in 6 of 110 cells three of the four 
bivalents were open. Also two cells were 
seen where one bivalent had become 
completely terminalized in both arms 
and the chromosomes were no longer at- 
tached. 

The length of the chromosomes of 25 
cells was measured at metaphase I. These 
chromosomes were all of approximately 
the same length, and were found to aver- 
age 5.1 w as closed bivalents and 7.7 pw as 
op:n bivalents. These chromosomes are 
rather large for the Andropogoneae (3) 
but are smaller than those of Elyonurus 
and Sorghum (4). 

Anaphase and telophase were normal 
(Fig. 4), except that one pair of chromo- 
somes invariably had a precocious sepa- 
ration. This is undoubtedly the bivalent 
that terminalized early at metaphase I. 

This report of n=4 in Iseilema not 
only represents the first such report in 
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Figs. 1-4. Meiosis in Isetlema laxum 
(x 1200). Fig. 1. Diplotene showing nine 
chiasmata. Fig. 2. Diakinesis with two 
closed and two open bivalents. Fig. 3. 
Metaphase I with three closed and one 
open bivalent. Fig. 4. Anaphase I showing 
normal distribution of the chromosomes. 


the subfamily Panicoideae but also the 
first instance of a tropical grass with such 
a number. All previous reports [Milium 
scabrum Rich. (5), Airopsis tenella Cass. 
(6) Holcus gayanus Boiss. (7), Periballia 
laevis Asch. and Graebn. (6) ] have been 
of species of the temperate Mediter- 
ranean region. 

It now appears that n =4 may possibly 
be widespread in the Gramineae, or at 
least not restricted to a small phyloge- 
netic segment of the family. One feature 
common to all n=4 species is that they 
are all rather specialized (advanced) 
grasses. Not only are they specialized 
members of their respective tribes but 
the tribes themselves are rather advanced. 

From this there is, at least, a slight sug- 
gestion that 4 is a number derived from 
some larger basic number in the family. 
However, it must be admitted that too 
few tribes have been studied cytologically 
to state categorically that no primitive 
members of the family have a basic num- 
ber of 4. 

Nevertheless, this appears as the best 
hypothesis at this time. The tenets of this 
hypothesis present no objections to the 
conclusions of Litardiere (6) that 4 is 
derived from 5, or to the conclusion of 
Flovik (8) that 5 is likely to be the basic 
number for the entire family. 

Rosert P. CELARIER 
Ripusupan L, Patiwa* 
Department of Botany and 
Plant Pathology, 
Oklahoma State University, Stillwater 
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Stainless-Steel Closures for 
Replacement of Cotton Plugs 
in Culture Tubes 


The science of bacteriology became 
established on a practical basis following 
the discovery in 1853 by Schroeder and 
von Dusch (/) that filtering air through 
cotton removed airborne microorgan- 
isms. Pasteur (2) demonstrated later 
that a capillary space sufficiently long 
and curved accomplished the same pur- 
pose. During the intervening century not 
only have technical improvements some- 
times failed to keep abreast of the de- 
mands in the ever expanding field of 
microbiology, but distinct disadvantages 
in the use of cotton have been observed. 
Inhibitory substances from cotton have 
been reported for pneumococci (3), 
tubercle bacilli (4), a diphtheroid and 
Hemophilus pertussis (5), Brucella abor- 
tus (6), and Histoplasma capsulatum 
(7). The closures described in this re- 
port eliminate the undesirable features 
of cotton plugs, screw caps, and caps of 
glass, plastic, or aluminum, while offer- 
ing many desirable features. 

The closures (8) are fabricated of 
type 305 stainless steel and so have the 
noncorrosive properties typical of that 
metal. This type of stainless steel does 
not present the problem of contamina- 
tion of the culture medium by stray 


, a 














Fig. 1. Stainless steel closures for 16-mm 
bacteriological culture tubes. Type 16 
(left) has fingers for engaging tubes; 
Type 16A (right) is made without fingers. 
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metallic ions, As shown in Fig. 1, the 
closures consist of a cylindrical body 
closed at one end. At the juncture of the 
end wall and cylindrical body are lo- 
cated three equally spaced indentations 
whose functions are to insure an air 
passageway between the end of the tube 
and the closure and to center the closure 
over the end of the culture tube. In the 
cylindrical body there are three equally 
spaced resilient fingers which are in- 
tegrally connected to the body of the 
closure near its open end; their free 
ends are directed inward and toward the 
closed end of the closure. These fingers 
allow for normal variation in the outside 
diameter of culture tubes of a given size 
yet grip the tubes sufficiently to prevent 
the closures from coming off if the tubes 
are tilted or shaken and to enable the 
tubes to be picked up by their closures. 

While tubes designated as 16 mm O.D. 
(outside diameter) vary from 16.54 to 
15.46 mm (0.651 to 0.608 in.) outside di- 
ameter, the type 16 closures will accom- 
modate tubes from 16.54 to 15.3 mm 
O.D. If it is desirable to check a supply 
of tubes which has accumulated over 
many years and from many sources, this 
may be done with a “go-—no-go” gauge 
with openings of 0.652 and 0.602 in. 
The length of the closures, 1.5 in., per- 
mits easy manipulation with the fingers 
and creates between the walls of the 
closure and tube a capillary space which 
is sufficiently narrow, long, and curved 
to prevent airborne microorganisms from 
gaining entrance to the culture tubes, 
Hundreds of tubes of sterile media main- 
tained their sterility when stored under 
varying conditions of temperature for 
periods varying from 5 to 25 weeks. 

In contrast to cotton, there is no fire 
hazard, glassware is not fouled with oily 
substances during sterilization, the phys- 
ical and chemical states of the culture 
medium are not altered by the presence 
of fibers, and the annoying feature of 
the irritation of the nostrils of workers 
with fine cotton dust is eliminated. The 
closures may be cleaned readily. Nothing 
projects into the tube; thus the greater 
portion of the culture tube is usable. 
Covering the top and a considerable 
area of the uppermost exterior surface 
of the culture tube with an impervious 
metal prevents the collection of dust and 
microorganisms around the rim of the 
culture tube and the contamination of 
cultures by growth of fungi through cot- 
ton plugs. The flaming of the open ends 
of culture tubes before an inoculating 
needle is inserted—a procedure which 
has become a ritual with bacteriologists— 
is now unnecessary. 





The loss of culture media by evapora- 
tion from tubes with the closures is 
nearly one-half of that from tubes with 
cotton plugs. The closures allow an ade- 
quate exchange of gasses under aerobic 
and anaerobic conditions. This was deter- 
mined by the pigment production of Ser- 
ratia marcescens and Chromobacterium 
violaceum, the growth of Salmonelia 
typhosa and Salmonella schottmuellen 
on and in Russell’s medium, the rate of 
diffusion of oxygen into thioglycollate 
medium, and the growth of Clostridium 
tetani and Clostridium botulinum. 

In addition to the many technical ad- 
vantages, there are several economical 
features of the stainless steel closures. By 
being used repeatedly, they save mate- 
rials and labor. When a closure has been 
used 25 times it has realized savings 
equivalent to its original cost. The clos- 
ures permit empty Vacutainer tubes (9) 
to be used as culture tubes. Culture tubes 
with closures need only be balanced in 
the centrifuge trunions before centrifug- 
ing; there are no cotton plugs to make 
secure. Since there are fewer storage 
problems, the closures are more conven- 
ient than cotton plugs on expeditions or 
field trips. The closures can be color 
coded readily by placing on their tops a 
dot of colored ink as used with the Mark- 
tex Tech-Pens (10). The colored mark- 
ings withstand repeated sterilizations and 
washings but may be removed readily 
with acetone. 

The majority of the tests. which have 
been briefly summarized above have been 
performed with closures (//) for test 


tubes of 16 mm O.D. which are com- . 


monly employed in bacteriological work. 
Closures of similar type have been devel- 
oped and tested for tubes of 13, 18, 20, 
25, and 38 mm O.D. 

Harry E. Morton 
Department of Microbiology, 
School of Medicine, University 
of Pennsylvania, Philadelphia 
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Book Reviews 


Womanpower. A statement by the Na- 
tional Manpower Council with chap- 
ters by the council staff. National 
Manpower Council. Columbia Uni- 
versity Press, New York, 1957. 371 
pp. $5. 


It is well that Womanpower has been 
written. Why? Because there has been 
need for a winnowiig of facts from spec- 
ulation and half-facts about women and 
their work problems in America today. 
So much has been said and written in 
the last 5 years on this subject that there 
is danger of confusing all but the con- 
stant student of the manpower situation. 
An evaluation of what has been written 
and the relating of what is valid to the 
major problems women face as part of 
the labor force has been desired by many 
different groups in our society. The Na- 
tional Manpower Council has done a lot 
of this clarification and has, furthermore, 
added to the value of Womanpower by 
its own research and interpretation. 

One of the interesting things about 
this book, especially so to some of those 
the authors call “adult women in the 
labor force today,” is the story behind 
the attention presently given to women 
as manpower. In contrast to the situation 
even in recent years, this change is 
marked. This story—or analysis of the 
current situation—holds the entire vol- 
ume together, for it is the basis from 
which the authors take off into their 
analysis of directions in which changes 
are being made that will make possible 
better utilization of women’s abilities in 
paid employment. 

For many other reasons this is a book 
which will be read time and again with 
profit by all who have an interest in the 
changes in women’s employment and in 
women’s maximum success and adjust- 
ment to it. The variety of problems cov- 
ered is shown by the titles of the book’s 
12 chapters. Here is a sample: “Women 
in business and industry: an employer 
appraisal,” “Secondary education of 
girls,” “Impact of World War II on 
women’s employment,” “Shortages of 
highly trained personnel.” 

Thoughtful employers, and particu- 
larly those in areas of known labor short- 
age, will find puzzling*problems illumi- 
nated because so many elements of the 
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topic are taken into account—historical, 
economic and political, psychological 
(from both personal and group situa- 
tions), technologic, attitudinal, and so- 
cietal. In the chapter on “The labor 
market behavior of women”—a case in 
point—women’s success in the labor 
market is studied from many of these 
angles. The following statements are sig- 
nificant findings from that study: “A 
fairly large group of women remain em- 
ployed more or less continuously” (page 
244); “. . . on the average women are 
no more likely than men to quit their 
jobs” (page 242). (Both of these state- 
ments should be the subject of consid- 
eration by organizations still reluctant 
to invite women into their junior execu- 
tive training programs.) “There seems 
to be increasing willingness to abandon 
traditional sex labels of jobs” (page 
252). Where women have been used as 
supervisors and where they have been 
carefully selected, trained, and supported 
by their supervisors, they “have demon- 
strated that they can supervise men or 
women effectively” (page 237). These 
comments, and the additional one that 
women “tend to enter occupations which 
offer restricted opportunities for ad- 
vancement” (page 238), should be taken 
into account by anyone who is assessing 
the possibilities of women’s achieving 
top-level jobs. 

In fact, this many-faceted study is 
valuable to all students of maapower 
problems. The work is almost encyclo- 
pedic in its coverage, even pointing out 
areas that need further investigation. 
The authors say, for example, that “it is 
known that many men advance by ob- 
taining a series of better jobs in different 
organizations, but it is uncertain whether 
this is also a significant route to higher- 
level jobs for women” (page 251). 

Counselors of high-school and college 
girls will want to read Womanpower 
carefully—and to reread parts of it. 
There is much good material in the chap- 
ter on “Shortages of highly trained per- 
sonnel” and in th one on “Post-high 
school education »:¢ ‘raining,’ which 
will prove useful in pianning with girls 
about their curriculum and their em- 
ployment. Many perhaps will not agree 
with me that, if the two had been com- 
bined, the resulting chapter would have 


made a stronger statement than they do 
as separate chapters. Here is an example 
of the repetition which is so often found 
in this book. Cne realizes that this is a 
weakness which plagues books written by 
several authors; nevertheless, one could 
have hoped for tighter editing. 

The effect of repetition is enhanced 
by the inclusion of the council’s “State- 
ment” and its “Summary” of recommen- 
dations. These are the heart of the whole 
volume, and it should have been possible 
to present them earlier in the book in 
order that subsequent chapters might 
strengthen their effect. It also seems un- 
fortunate that the last chapter, “Public 
policy issues,” is not more closely tied 
up with the recommendations of the 
council, 

The council deserves praise for having 
issued its “Statement” and “Summary” 
as a separate, 39-page pamphlet, for thus 
the essence of this research is readily 
available to even the busiest person. It is 
to be hoped that every endeavor will be 
made to give wide circulation to the 
pamphlet, for, as the authors point out, 
Americans have come to realize how 
much the “nation’s strength and security 
depend upon its manpower resources,” 
including womanpower. 

ELeanor F. Dotan 
American Association of 
University Women 


The Population of Jamaica. An analysis 
of its structure and growth. George W. 
Roberts. Published for the Conserva- 
tion Foundation by Cambridge Uni- 
versity Press, New York, 1957. 356 
pp. Illus. $7.50. 


Since World War II, countries which 
are economically less developed, and 
those in transition, have been receiving 
an increasing amount of attention in 
demographic research. One aspect of this 
attention is manifested by the several 
monographic studies of countries that 
have been published in recent years. 
George Roberts’ book, The Population 
of Jamaica, is the most recent and is an 
important addition to this genre. Al- 
though it is devoted primarily to Ja- 
maica, it serves also as an introduction 
to the demography of the British West 
Indies. 

Roberts, a native of Grenada, knows 
his subject well and has spared no effort 
in carrying his analysis to the limits im- 
posed by the data at his disposal. The 
study includes well-documented discus- 
sions of population growth, racial and 
social characteristics, external and inter- 
nal migration, mortality, fertility, and 
population projections. An introductory 
chapter assesses the reliability of avail- 
able demographic records. The portions 
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of the book that deal with the demogra- 
phy of a siave society and with the mat- 
ing patteris of the present, which are its 
social heritage, are of particular interest 
and reflect an originality of research too 
infrequently encountered. 

The author’s major emphasis is on his- 
torical trends and on the quasi-perma- 
nent interrelationships of demographic, 
economic, and social factors. Unfortu- 
nately, the analysis stops with the latest 
census of Jamaica (1943), and only in 
vital statistics is it carried to 1952. No 
mention is made of the current wave of 
emigration to the United Kingdom. 

The Population of Jamaica is the first 
of three studies dealing with the popula- 
tion problems of the island, sponsored 
by the Conservation Foundation, an 
American organization established to 
promote greater knowledge about the 
earth’s resources. The second is a field 
study of practices and attitudes relating 
to reproduction; the third will be de- 
voted to resources and land-use patterns. 
Roberts has set a high standard of schol- 
arship for the series. 

CHRISTOPHER TIETZE 
U.S Department of State 


The Liassic Therapsid Oligokyphus. 
Walter Georg Kiihne. British Mu- 
seum (Natural History), London, 
1956. x+ 149 pp. Illus. + plates. £4. 


The Tritylodontidae are now consid- 
ered to have been reptilian by an arbi- 
trary but practical definition: they still 
had a reptilian jaw articulation and a 
single ossicle in the middle ear. Actually, 
they resemble mammals far more than 
they resemble any recent reptiles. They 
are almost perfectly intermediate be- 
tween primitive reptiles and mammals, 
and they link the two classes about as 
closely as the famed Archaeopteryx links 
reptiles and birds. They ranged from late 
Triassic to middle Jurassic in age and 
have now been found in South Africa, 
Orange Free State, England, Germany, 
China, and the United States. Although 
exiguously known for nearly a century, 
they are only now becoming well known 
and are beginning to cast real light on 
the origin of mammals. 

In 1938 a young German student, 
Walter Kiihne, went to England, deter- 
mined to test his conviction that lack of 
knowledge of these transitional reptile- 
mammals was due only to lack of effort 
and perseverance, In the course of the 
next ten years, some of them spent in an 
internment camp, he proved his point. 
With almost superhuman patience and 
with, it is pleasant to add, the whole- 
hearted help of nominally enemy British 
scientists, he accumulated more than 
2000 specimens of the early Jurassic 
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tritylodontid genus Oligokyphus. The in- 
dividual specimens are almost all mere 
fragments—scattered scraps with no ar- 
ticulation and almost no complete single 
bones. From this material Kiihne man- 
aged to piece together virtually all the 
dentition, skull, and skeleton. He has, in- 
deed, demonstrated that the painstaking 
study of such myriads of fragments can 
yield more complete knowledge than can 
the study of one or two more perfect 
specimens. While he was working, the 
nearly complete skull of a closely related 
animal (Bienotherium) was found in 
China, but the account of the skull in 
the present work is given in considerably 
more detail than has been possible in the 
case of the Chinese animal. 

In this admirable publication, each 
tooth and bone is carefully described and 
illustrated by, for the most part, draw- 
ings of composite reconstructions. The 
more important original specimens are 
shown in well-reproduced stereophoto- 
graphs, each with a labeled outline key. 
The whole is a truly remarkable produc- 
tion—a model of morphological research 
and exposition and a landmark in our 
knowledge of the evolution of life. Its 
importance is enhanced rather than less- 
ened by the recent discovery (still unde- 
scribed) of numerous skulls and skele- 
tons of a related tritylodontid in Arizona. 

After this research was essentially 
complete but before the text and illus- 
trations of this extraordinary monograph 
were ready for the printer, the author 
chose to move behind the Iron Curtain. 
Special thanks are due the authorities 
at the British Museum (Natural His- 
tory), who so beautifully performed the 
usually thankless task of seeing the 
manuscript to and through the press, It 
is small wonder that a few, compara- 
tively minor, errors in the text escaped 
their scrutiny. 

G. G. Simpson 
American Museum of Natural History 


Introduction to Logic. Patrick Suppes. 
Van Nostrand, Princeon, N.J., 1957. 
xviii + 312 pp. $5.50. 


This is an introductory textbook of 
mathematical logic, covering “first-order 
predicate logic with identity,” a “theory 
of definition,” an elementary treatment 
of sets (including explanation of the 
membership relation ¢, the principle of 
extensionality, Boolean algebra of sets, 
and Veen diagrams), similarly elemen- 
tary treatments of relations (defined as 
sets of ordered n-tuples) and functions 
(defined as many-one binary relations), 
with, finally, a chapter on foundations 
of the axiomatic method in mathematics 
and mathematical physics. 

A conspicuous merit of the book is 





the care which is given to explaining the 
practical procedure of translating from 
everyday language into formalized lan- 
guage and inversely, as well as the re- 
lated matter of transition between formal 
and informal proofs in mathematics, 

Connected with this is the author's 
use of the Jaskowski-Gentzen method of 
subordinate proofs, or of natural infer- 
ence, in order to obtain a formalization 
which is closer to the usual informal 
manner of stating mathematical proofs 
than that provided by standard systems 
of propositional and functional calculus. 
There are undoubted pedagogical advan- 
tages in thus simplifying the transition 
between formal and informal proofs. But 
there is an associated disadvantage in 
that the notion of logistic formalization 
is obscured by not presenting it in its 
most straightforward form. My prefer- 
ence in elementary teaching is to use a 
formulation of propositional and func- 
tional calculus which is a logistic system 
in the strictest sense, and then to intro- 
duce the method of subordinate proofs 
by means of derived rules (the deduc- 
tion theorem and other derived rules 
associated with it). 

The author’s theory of definition is like 
that of Lesniewksi in that it makes defi- 
nitions an integral part of the object lan- 
guage, on a par with axioms and theo- 
rems, but differs from Lesniewski’s in 
that it excludes creative definitions. The 
rules of definition which are given are in- 
tended to provide for definition within a 
mathematical theory based on logic, and 
there is no provision for definition within 


logic itself (as, for example, the defini-- 


tion of a new sentence connective from 
given connectives). 

In my opinion the one undeniable 
major fault of the book—as distinguished 
from matters which may be debatable—is 
that there is no propositional calculus 
whatever, and no pure functional cal- 
culus (pure, “predicate logic”) with pred- 
icate variables, but only a “predicate 
logic” based on some unspecified list of 
constant predicates. To judge from the 
author’s explanation, the reason for this 
is that he thinks of the values of propo- 
sitional (or sentence) variables and 
functional (or predicate) variables as 
being certain intensional entities, propo- 
sitions, and propositional functions in 
intension, which are philosophically sus- 
pect. It appears from his use of set vari- 
ables in the latter part of the book that 
he is not a nominalist, rejecting abstract 
entities altogether, but an extensionalist, 
rejecting intensions, It is therefore not 
clear why he does not consider the exten- 
sional interpretation of propositional and 
pure functional calculus, according to 
which the values of the variables are 
truth-values and relations. He does in- 
deed sometimes use the term relation 
symbol as synonymous with predicate. 
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But as matters stand, the chapter on re- 
lations and the chapters on “predicate 
logic” are treatments of what is, in one 
sense, the same theory from two different 
viewpoints, without adequate explana- 
tion of the relationship between the two. 

Atonzo CHURCH 
Princeton University 


Radioactivity and Nuclear Physics. 
James M. Cork. Van Nostrand, New 
York, ed. 3, 1957. xii+415 pp. Illus. 
$7.75. 


Radioactivity and Nuclear Physics, now 
in its third edition (the second edition 
was published in 1950) is still the read- 
able introductory text it was when it first 
appeared, in 1947. In the new edition 
the emphasis is on the descriptive side, 
and any theoretical questions are treated 
at a very elementary level. A particular 
characteristic of this book is its concern 
with questions of historical interest. In 
the chapter on accelerators, for example, 
a full page is devoted to an unsuccessful 
experiment, performed in 1928, to use 
atmospheric electricity. As compensation 
for such digressions, not only the beva- 
tron, the cosmotron, and alternate gra- 
dient strong focusing accelerators but 
even the fixed field alternating gradient 
principle is described. 

In the section on detection devices one 
becomes familiar with point counters, 
crystal counters, and naphthalene scintil- 
lation counters but not with liquid and 
plastic scintillators, which are much more 
important today. The author’s love of 
historical facts also shows up in the parts 
dealing with nuclear phenomena. Only 
if one keeps this in mind is it understand- 
able why the discussion of the Konopin- 
ski-Uhlenbeck theory of beta decay and 
its experimental aspects has not been 
eliminated or at least appreciably con- 
densed. The chapter on cosmic radiation 
does not quite reflect today’s situation in 
this field, in spite of the presentation of 
some new material. 

A comparison with the second edition 
shows that the number of pages remains 
the same despite the addition of a com- 
pletely new and good chapter on the 
nucleus. This chapter contains, among 
other things, a discussion of nuclear mo- 
ments, of the different nuclear models 
(including the collective model), and 
even (in a footnote added in proof) of 
the nonconservation of parity. Elimina- 
tions and additions have been made 
throughout the book, and many data 
have been brought up to date. It goes 
without saying that several errors which 
marred the second edition are now cor- 
rected. 

HernricH Mepicus 
Rensselaer Polytechnic Institute 
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New Books 


The Articulates. John M. Henry. Bobbs- 
Merrill, Indianapolis and New York, 1957. 
254 pp. $4. 

Eels, a Biological Study. Léon Bertin. 
Philosophical Library, New York, 1957. 
200 pp. $7.50. 

Biochemical Cytology. Jean Brachet. 
Academic Press, New York, 1957. 527 pp. 
$8.80. 

The American Economy. Alvin H. Han- 
sen. McGraw-Hill, New York, 1957. 214 
pp. $5. 

The Admirable Discourses of Bernard 
Palissy. Translated by Auréle La Rocque. 
University of Illinois Press, Urbana, 1957. 
272 pp. $5.50. 

The Creative Power of Mind. Willis H. 
Kinnear. Prentice-Hall, Englewood Cliffs, 
N.J., 1957. 270 pp. $4.95. 

Advances in Electronics and Electron 
Physics. vol. IX. L. Marton, Ed. Academic 
Press, New York, 1957. 357 pp. $9. 

Occupational Information. Where to 
get it and how to use it in counseling and 
teaching. Including a revised and enlarged 
edition of the author’s group guidance. 
Robert Hoppock. McGraw-Hill, New 
York, 1957. 544 pp. $6.75. 

Microtechniques of Clinical Chemistry 
for the Routine Laboratory. Samuel Natel- 
son. Thomas, Springfield, Ill., 1957. 499 
pp. $11. 

An Introduction to Algebraic Topology. 
Andrew H. Wallace. Pergamon Press, New 
York, 1957. 205 pp. $6.50. 

The Scientific Study of Social Be- 
haviour. Michael Argyle. Philosophical 
Library, New York, 1957. 251 pp. $6. 

Physical Chemistry. E. A. Moelwyn- 
Hughes. Pergamon Press, New York, 1957. 
1302 pp. $15. 

Introduction to the Mechanics of Stel- 
lar Systems. Rudolf Kurth. Pergamon 
Press, New York, 1957. 183 pp. $9. 

The Planet Venus. Patrick Moore. Mac- 
millan, New York, 1957. 132 pp. $3. 

Selected Writings of Walter E. Dandy. 
Compiled by Charles E. Troland and 
Frank J. Otenasek. Thomas, Springfield, 
Ill., 1957. 796 pp. $15. 

Dynamic Psychopathology. An intro- 
duction. Thomas F. Graham. Christopher 
Publishing House, Boston, 1957. 251 pp. 
$5. 

Complexometric Titrations. Gerold 
Schwarzenbach. Translated and revised 
with the author by Harry Irving. Meth- 
uen, London: Interscience, New York, 
1957. 150 pp. 

Reptiles Round the World. Clifford H. 
Pope. A simplified natural history of the 
snakes, lizards, turtles, and crocodilians. 
Clifford H. Pope. Knopf, New York, 1957. 
219 pp. $3.50. 

An Educational History of the Ameri- 
can People. Adolphe E. Meyer. McGraw- 
Hill, New York, 1957. 464 pp. 

Bergey’s Manual of Determinative Bac- 
teriology. Robert S. Breed, E. G. D. Mur- 
ray, Nathan R. Smith. Williams & Wil- 
kins, Baltimore, ed. 7, 1957. 1112 pp. $15. 

Job Attitudes: Review of Research and 
Opinion. Frederick Herzberg, Bernard 
Mausner, Richard O. Peterson, Dora F. 
Capwell. Psychological Service of Pitts- 
burgh, Pittsburgh, 1957. 291 pp. $7.50. 


Brainpower Quest. Andrew A. Free- 
man, Ed. Macmillan, New York, 1957. 
253 pp. $4.75. 

Methods in Enzymology. vol. IV. Sid- 
ney P. Colowick and Nathan O. Kaplan. 
Academy Press, New York, 1957. 991 pp. 
$24. 

Dynamic Programming. Richard Bell- 
man. Princeton University Press, Prince- 
ton, N.J., 1957. 367 pp. $6.75. 

On Nuclear Energy. Its potential for 
peacetime uses. Donald J. Hughes. Har- 
vard University Press, Cambridge, Mass., 
1957. 274 pp. $4.75. 

Games and Decisions. Introduction and 
critical survey. A study of the behavioral 
models project, Bureau of Applied Social 
Research, Columbia University. R. Dun- 
can Luce and Howard Raiffa. Wiley, New 
York; Chapman & Hall, London, 1957. 
518 pp. $8.75. 

The Epileptic Seizure. Its functional 
morphology and diagnostic significance. 
A clinical-electrographic analysis of met- 
razol-induced attacks. Cosimo Ajmone- 
Marsan and Bruce L. Ralston. Thomas, 
Springfield, Ill., 1957. 263 pp. $6. 

Clinical Pathology Data. Compiled by 
C. J. Dickinson. Thomas, Springfield, ed. 
2, 1957. 109 pp. $4. 

The Alkaloids. K. W. Bentley. Inter- 
science, New York, 1957. 244 pp. $4. 

A Treatise on Limnology. vol. 1, Geog- 
raphy, Physics and Chemistry. G. Evelyn 
Hutchinson. Wiley, New York; Chapman 
& Hall, London, 1957. 1029 pp. $19.50. 

Sixth Symposium (International) on 
Combustion. At Yale University, New 
Haven, Conn., 19-24 Aug. 1956. Rein- 
hold (for the Combustion Institute), New 
York; Chapman & Hall, London, 1957. 
968 pp. $28. 

The Space Encyclopaedia. A guide to 
astronomy and space research. Dutton, 
New York, 1957. 287 pp. $6.95. 

Other Men’s Skies. Robert Bunker, 
Indiana University Press, Bloomington, 
1956. 256 pp. $4.50. 

Selected Speeches, 1948-1955, by His 
Royal Highness The Prince Philip, Duke 
of Edinburgh. Oxford University Press, 
London, 1957. 166 pp. $3. 

Recovery from Schizophrenia. The Ro- 
land method. John Eisele Davis. Thomas, 
Springfield, Ill., 1957. 173 pp. $4.75. 

Anatomies of Pain. K. D. Keele. 
Thomas, Springfield, Ill., 1957. 216 pp. 
$5.50. 

Introduction to Protein Chemistry. Sid- 
ney W. Fox and Joseph F. Foster. Wiley, 
New York; Chapman & Hall, London, 
1957. 467 pp. $9.50. 

Changing Values in College. An ex- 
ploratory study of the impact of college 
teaching. Philip E. Jacob. Harper, New 
York, 1957. 174 pp. $3.50. 

Metabolic Aspects of Transport Across 
Cell Membranes. Q. R. Murphy. Univer- 
sity of Wisconsin Press, Madison, 1957. 
403 pp. $7.50. 

International and Interregional Eco- 
nomics. Seymour E. Harris. McGraw-Hill, 
New York, 1957. 578 pp. 

Pioneering in Industrial Research. The 
story of the General Electric Research 
Laboratory. Kendall Birr. Public Affairs 
Press, Washington, D.C., 1957. 211 pp. 
$4.50. 
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Meetings 


Committees for AAAS 
Indianapolis Meeting 


It would be quite impossible to ar- 
range a large and complex meeting and 
to carry it through to a conclusion, suc- 
cessful in all respects, if it were not for 
the devoted services of many local sci- 
entists and other members and friends 
of the Association. They merit the un- 
stinted appreciation of all who attend. 
It is noteworthy that A. H. Fiske ac- 
cepted the general chairmanship of the 
Indianapolis meeting without delay, ap- 
pointed the local committees promptly, 
and has kept in close touch with all 
phases of this year’s meeting. 


General Chairman 


A. H. Fiske, vice president, Eli Lilly 
and Company. 


Advisory Committee 


H. T. Pritchard, chairman of the 
board, Indianapolis Power and Light 
Company, chairman. 

William B. Ansted, Jr., president-treas- 
urer, Ansted Corporation. 

William A. Atkins, president, Hotel 
Severin. 

Lyman S. Ayres, president, L. S. Ayres 
and Co. 

R. Norman Baxter, general manager, 
Baxter Steel Equipment Co. 

Phillip L. Bayt, mayor, City of Indi- 
anapolis. 

Eugene N. Beesley, president, Eli Lilly 
and Company. 

Joseph M. Bloch, president, The Gib- 
son Company. 

R. C. Block, president-treasurer, The 
Wm. H. Block Company. 

L. J. Borinstein, partner, A. Borinstein 

10. 

C. Harvey Bradley, chairman, advis- 
ory board, W. J. Holliday Division, Jones 
and Laughlin Steel Corp. 

Louis C. Buehler, Sr., vice president- 
treasurer, Indiana Gear Works, Inc. 

Joseph E. Cain, president, P. R. Mal- 
lory & Company, Inc. 

G. H. A. Clowes, director of research 
emeritus, Eli Lilly and Company. 

Robert P, Early, managing editor, The 
Indianapolis Star. 

I. Lynd Esch, president, Indiana Cen- 
tral College. 
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and Societies 


Edward F. Gallahue, president, Ameri- 
can States Insurance Co. 

William C. Griffith, chairman of the 
board, Merchants National Bank and 
Trust Co. 

Harold W. Handley, Governor, Stat- 
of Indiana. 

R. N. Harger, professor of biochemis- 
try, Indiana University Medical Center. 

Frank Hoke, president, Holcomb & 
Hoke Manufacturing Co. 

J. I. Holcomb, president, J. I. Hol- 
comb Manufacturing Co. 

Henry Holt, Sr., partner, Thomson 
and McKinnon. 

Clarence A. Jackson, president, Amer- 
ican United Life Insurance Co. 

H. C. Krannert, chairman, board of 
directors, Inland Container Corp. 

Walter Leckrone, editor, The Indian- 
apolis Times. 

James M. Leffel, president, Indianapo- 
lis Medical Society. 

C. G. Magruder, division manager, 
Pennsylvania Railroad. 

G. W. Maxwell, general manager, 
New York Central Railroad. 

Howard S. Morse, chairman of the 
board, Indianapolis Water Co. 

E. B. Newill, vice president, General 
Motors Corporation, and general man- 
ager, Allison Division. 

Herbert C. Piel, vice president, Na- 
tional Starch Products, Inc. 

Eugene S. Pulliam, managing editor, 
The Indianapolis News. 

Harper J. Ransburg, president, Har- 
per J. Ransburg Co. 

H. L. Shibler, general superinten- 
dent of education, Indianapolis Public 
Schools. 

George W. Stark, president, Stark, 
Wetzel & Co., Inc. 

L, E. Winkler, president, Rock Island 
Refining Corp. 

George Caleb Wright, architect, presi- 
dent, Metropolitan Plan Commission. 


Committee on Exhibits 


Edward B. Newill, vice president, Gen- 
eral Motors Corporation, general man- 
ager, Allison Division, chairman. 

E. H. Beardsley, executive vice presi- 
dent, Miles Laboratories, Inc., Elkhart. 

Arthur R. Collins, general manager, 
Stewart-Warner Corporation, South 
Wind Division. 





H. M. Dodge, vice president, Indus- 
trial Products Division, General Tire & 
Rubber Co., Wabash. 

F. T. McCurdy, vice president, 
Haynes Stellite Company, Kokomo. 

Charles H. Moore, executive director, 
corporate research and development, P. 
R. Mallory & Company, Inc. 

E. A. Peterson, president, George F. 
Cram Co., Inc. 

Carl P. Quanz, vice president, Bridge- 
port Brass Company. 

H. G. Ross, works manager, Western 
Electric Company, Inc. 

George E. Stoll, vice president, Ben- 
dix Aviation Corporation, South Bend. 

Glenn W. Thompson, president, Arvin 
Industries, Inc., Columbus. 

Kenneth F. Valentine, president, Pit- 
man-Moore Company, Division of Allied 
Laboratories, Inc. 

Emerson A. Welles, works manager, 
International Harvester Company. 


Committee on Finance 


Joseph E. Cain, president, P, R. Mal- 
lory & Company, Inc., chairman. 

F. McK. Blough, division manager, 
Standard Oil Company. 

H. Prentice Browning, _ president, 
American Fletcher National Bank and 
Trust Company. 

William P. Flynn, president, Indiana 
National Bank. 

Otto N. Frenzel, president, Merchants 
National Bank and Trust Company. 

Frank E. McKinney, president, Fidel- 
ity Bank and Trust Company. 


Felix M. McWhirter, president, Peo- 


ples Bank and Trust Company. 

John F. Modrall, director, employee 
communications and public relations, Eli 
Lilly and Company. 

Thomas W. Moses, president, Indian- 
apolis Water Company. 

Carl P. Quanz, plant manager, Bridge- 
port Brass Company. 

Floyd D. Wallace, vice president and 
general manager, Adams __ Division, 
LeTourneau-Westinghouse Company. 


Committee on Housing 


William A, Atkins, president, Severin 
Hotel Company, chairman. 

Joseph J. Cripe, manager, Indian- 
apolis Convention and Visitors Bureau. 

Gertrude Groebel, office manager, In- 
dianapolis Convention and Visitors Bu- 
reau. 

Dean H. Phillips, assistant manager, 
Indianapolis Convention and Visitors 
Bureau. 

Grace Schulmeyer, manager, housing 
department, Indianapolis Convention 
and Visitors Bureau. 


Committee on Physical Arrangements 


Newton G. Sprague, supervisor, sci- 
ence and mathematics, Indianapolis 
Public Schools, chairman. 
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Maynard K. Hine, dean, Indiana Uni- 
versity School of Dentistry. 

Karl Kaufman, dean, College of Phar- 
macy, Butler University. 

Doris Lynn, supervisor of audio-visual 
education, Indianapolis Public Schools. 

James H. Otto, head, science depart- 
ment, George Washington High School. 

John E. Williams, head, science de- 
partment, Broad Ripple High School. 


Committee on Public Relations 


James W. Carr, executive secretary, 
James Whitcomb Riley Memorial Asso- 
ciation, chairman. 

Rodney Anderson, public relations, 
Chrysler Corporation. 

John T. Barnett, vice president, Fidel- 
ity Trust Company. 

E. Ross Bartley, director, news bureau, 
Indiana University, Bloomington. 

Roscoe C. Clark, personnel and public 
relations administration, Eli Lilly & 
Company. 

Willis B. Conner, Jr., vice president, 
Merchants National Bank & Trust Co. 

Frank Crane, editorial department, Jn- 
dianapolis Star. 

Bedford C. Culp, regional manager, 
General Motors Corporation. 

George S. Diener, Diener Advertising 
Agency. 

S. James Doss, public relations direc- 
tor, Citizens Gas & Coke Utility. 

C. L, Eldridge, director, industrial re- 
lations, Stokely Van Camp, Inc. 

William A. Evans, assistant to gen- 
eral superintendent, Indianapolis Public 
Schools, 

Roger C. Fleming, director of publi- 
relations, Allison Division, General Mo- 
tors Corporation. 

Wray E. Fleming, general counsel, 
Hoosier State Press Association. 

N. M. Goudy, executive secretary, In- 
diana State Bar Association. 


Walter S. Greenough, American 
Fletcher National Bank and Trust Com- 
pany. 


Maurice C. Gronendyke, administra- 
tive assistant, Indiana State Chamber of 
Commerce. 

Lloyd D. Hickerson, public relations 
officer, Indiana State Police. 

Harry W. Hull, public relations direc- 
tor, U.S. Naval Avionics Facility. 

Richard T. James, secretary-manager, 
Hoosier Motor Club. 

Donald B. Keller, Flanner & Bu- 
chanan Mortuary. 

Thomas J. Kelley, public relations 
director, International Harvester Com- 

any. 

John E. Kleinhenz, assistant to the ex- 
ecutive vice president, Indianapolis 
Water Co. 

Wallace O. Lee, director, Indianapolis 
Power & Light Company. 

Arthur G. Loftin, éxecutive secretary, 
Indianapolis Medical Society. 
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Floyd Logan, public relations director, 
Kingan Division, Hygrade Food Products 
Corporation. 

John C. Mellett, director, Indiana 
Economic Council. 

George C. Mercer, public relations di- 
rector, Young Men’s Christian Associa- 
tion. 

Frank Mussetter, vice president, Indi- 
ana Bell Telephone Company. 

Joseph E. Palmer, field secretary, 
James Whitcomb Riley Memorial Asso- 
ciation. 

Wendell C. Phillippi, assistant manag- 
ing editor, Indianapolis News. 

Wallace Sims, public relations direc- 
tor, Pitman-Moore Company. 

Frank L. Stonehill, department chief, 
Western Electric Company. 

James Waggener, executive secretary, 
Indiana State Medical Association. 

Evan B. Walker, vice president, Amer- 
ican Fletcher National Bank and Trust 
Company. 

Frank J. Wemhoff, public relations di- 
rector, Bryant Division, Carrier Cor- 
poration. 

R. Kirby Whyte, assistant vice presi- 
dent, Indiana National Bank. 


Honorary Reception Committee 


Theodore M. Hesburgh, president, 
University of Notre Dame, cochairman. 

Frederick L. Hovde, president, Pur- 
due University, cochairman. 

M. O. Ross, president, Butler Univer- 
sity, cochairman. 

Herman B. Wells, president, Indiana 
University, cochairman. 

Elmer Becker, president, Huntington 
College, Huntington. 

Isaac K. Beckes, president, Vincennes 
University, Vincennes. 

Evan H. Bergwall, president, Taylor 
University, Upland. 

Herbert G. Bredemeier, president, 
Concordia College, Fort Wayne. 

Onis G. Chapman, president, Oakland 
City College, Oakland City. 

John R. Emens, president, Ball State 
Teachers College, Muncie. 

John W. Erickson, president, Fort 
Wayne Art School, Fort Wayne. 

I. Lynd Esch, president, Indiana Cen- 
tral College, Indianapolis. 

Raphael H. Gross, president, St. Jo- 
seph’s College, Collegeville. 

A. Blair Helman, president, Man- 
chester College, North Manchester. 

Raleigh W. Holmstedt, president, In- 
diana State Teachers College, Terre 
Haute. 

John A. Huffman, president, Winona 
Lake School of Theology, Winona Lake. 

Russell J. Humbert, president, De- 
Pauw University, Greencastle. 

Melvin W. Hyde, president, Evansville 
College, Evansville. 

Thomas Elsa Jones, president, Earl- 
ham College, Richmond. 


Archie T. Keene, president, Indiana 
Technical College, Fort Wayne. 

O. P. Kretzmann, president, Valpa- 
raiso University, Valparaiso. 

D. M. Mattison, director, John Her- 
ron Art School, Indianapolis. 

Alva J. McClain, president, Grace 
Theological Seminary, Winona Lake. 

William F. McConn, president, Marion 
College, Marion. 

Paul Mininger, president, Goshen Col- 
lege, Goshen. 

John A. Morrison, president, Ander- 
son College and Theological Seminary, 
Anderson. 

Mother M. Clarissa, president, St. 
Benedict’s Normal College, Ferdinand. 

Albert George Parker, Jr., president, 
Hanover College, Hanover. 

W. D. A. Peaslee, president, Valparaiso 
Technical Institute, Valparaiso. 

Francis J. Reine, president, Marian 
College, Indianapolis. 

Harold W. Richardson, 
Franklin College, Franklin. 

Sister Francis Joseph, president, St. 
Mary’s-of-the-Woods College, St. Mary’s- 
of-the-Woods. 

Sister Mary Evodine, president, St. 
Francis College, Fort Wayne. 

Sister M. Madeleva, president, St. 
Mary’s College, Notre Dame. 

Byron K. Trippet, president, Wabash 
College, Crawfordsville. 

Ford L. Wilkinson, Jr., president, Rose 
Polytechnic Institute, Terre Haute. 

S. A. Witmer, president, Fort Wayne 
Bible College, Fort Wayne. 

Theodore T. Wood, president, Tri- 
State College, Angola. 


president, 


Programs Planned for the AAAS 
Indianapolis Meeting 


Section and society programs in edu- 
cation, to be presented at the Indian- 
apolis meeting, are given here. Programs 
were announced in previous issues for 
mathematics, physics, chemistry, astron- 
omy, the earth sciences, biology, engi- 
neering, medicine, dentistry, pharmacy, 
agriculture, psychology, the social and 
economic sciences, history and _philoso- 
phy of science, and industrial science. 


Education 


Section Q. Contributed papers, jointly 
with the International Council for Ex- 
ceptional Children; arranged by Ruther- 
ford B. Porter, Indiana State Teachers 
College, who will preside; 26 Dec., after- 
noon. 

Panel, jointly with the International 
Council for Exceptional Children: 
“Problems of Gifted Children”; arranged 
by Rutherford B. Porter; 27 Dec., morn- 
ing; John R. Eichorn, Indiana Univer- 
sity, presiding. 

Contributed papers: 28 Dec., after- 
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noon; George G. Mallinson, Western 
Michigan College, presiding. 

Contributed papers; 29 Dec., morning; 
Edward Weaver, Atlanta University, pre- 
siding. 

Vice-presidential address: “An ap- 
praisal of American colleges on the basis 
of men graduates listed in Who’s Who in 
America,” by Arthur E. Traxler, Educa- 
tional Records Bureau; 29 Dec., after- 
noon; Herbert A. Smith, University of 
Kansas, presiding. 

Contribyted papers, jointly with the 
American Educational Research Asso- 
ciation; arranged by H. H. Remmers, 
Purdue University, and Arthur E. Trax- 
ler; 30 Dec., morning and afternoon; H. 
H. Remmers and Kenneth E. Anderson, 
University of Kansas, presiding. 

AAAS-C oo perative Committee on the 
Teaching of Science and Mathematics. 
Invited papers: “Teacher Certification— 
Content versus Method—Marriage or 
Divorce”; arranged by F. B. Dutton, 
Michigan State University, who will pre- 
side; 28 Dec., afternoon. “Content,” E. 
C. Fuller, Beloit College; “Method,” W. 
W. Wright, Indiana University; “The 
union of the two,” J. W. Buchta, Univer- 
sity of Minnesota; “A progress report on 
the status of special graduate courses for 
high school chemistry teachers,’ W. B. 
Cook, Montana State College. 

National Association for Research in 
Science Teaching. Symposium: “Recent 
Research in Science Education”; ar- 
ranged by George G. Mallinson, who will 
preside; 27 Dec., morning. “Review of 
recent research in elementary science 
education,” Jacqueline Buck Mallinson, 
Western Michigan University; “Implica- 
tions of the findings of recent research in 
elementary science education,” Muriel 
Beuschlein, Chicago Teachers College; 
“Review of recent research in secondary 
science education,” Herbert A. Smith; 
“Implications of the findings of recent 
research in secondary science education,” 
Prevo Whitaker, Indiana University; 
“Review of recent research in college- 
level science education,” Beth Schultz, 
Lock Haven State Teachers College; 
“Implications of the findings of recent 
research in college level science educa- 
tion,” Vaden Miles, Wayne State Uni- 
versity. 

National Science Teachers Associa- 
tion. Presidential address: “Current 
trends in the science curriculum, grades 
1-12,” by John S. Richardson, Ohio 
State University; 27 Dec., morning. 

Symposium: “Strengthening Some 
Classroom Foundations”; 27 Dec., morn- 
ing; Kenneth Vordenburg, Cincinnati 
Public Schools, presiding. “New direc- 
tions in audio-visual materials for teach- 
ing,” Jerrold Kemp, Indiana University; 
“Open-ended experiments in the chem- 
istry laboratory,” Elbert C. Weaver, 
Manufacturing Chemists Association; 
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“Purposeful testing and the real values 
in science,” Clarence Nelson, Michigan 
State University. 

Contributed papers: “Here’s How I 
Do It”; 28 Dec., afternoon; H. M. Loud- 
erback, Lewis and Clark High School, 
Spokane, Washington, presiding. “Basic 
research in high school,” Robert Silber, 
Central High School, Evansville, Indi- 
ana; “A teacher and his students react to 
the Science Achievement Awards pro- 
gram,” Alfred Lazow, Haven Junior 
High School, Evanston, Illinois; Physics 
and chemistry applied to soils,” Helmut 
Kohnke, Purdue University; “A high 
school course in atomic and radiation 
science,” Harold R. Burch, Highland 
Park High School, Highland Park, Mich- 
igan. 

Problem Clinic: “Grass Roots Prob- 
lems in Elementary Science”; 28 Dec., 
afternoon; Glenn O. Blough, University 
of Maryland, presiding. 

Report: “Summer Activities for Sci- 
ence Teachers and Students”; 29 Dec., 
afternoon. 

Academy Conference. Panel discus- 
sion: “Implementation of Recommenda- 
tions of Chicago Conference on Junior 
Academies”; 28 Dec., afternoon; John A. 
Yarbrough, Meredith College, presidine. 
“Communications among junior acad- 
emies of science,” T. F. Andrews, Kansas 
State Teachers College; “Policy (rela- 
tionships, program execution) ,” Dean C. 
Stroud, Iowa Junior Academy of Sci- 
ence; “Organizing junior academies,” 
Clyde T. Reed, University of Tampa; 
“Tnterrelationships with other junior sci- 
ence organizations,” Wayne Taylor, Uni- 
versity of Texas; “Uniformity of junior 
academy programs,” Elnore Stoldt, Jack- 
sonville (Illinois) High School; “Pro- 
posals,” Clinton L. Baker, Southwestern 
College. 

Academy Conference dinner and presi- 
dential address: “Tomorrow Begins To- 
day,” by Thelma C. Heatwole, Staunton, 
Virginia; 28 Dec., evening; Father Pat- 
rick H. Yancey, Spring Hill College, pre- 
siding. : 

Eleventh Annual Junior Scientists As- 
sembly, 28 Dec., afternoon. “Heredity in 
human health and disease,” Laurence H. 
Snyder, University of Oklahoma; “How 
the stars keep going,” James Cuffey, In- 
diana University; Our Friend the Atom, 
Walt Disney film. 

American Nature Study Society. Sym- 
posium: “Stimulating Interest in Nature 
Study”; arranged by Richard L. Weaver, 
University of Michigan, who will pre- 
side; 27 Dec., morning. “The wet pine 
barren—a habitat in miniature,” Mal- 
vina Trussell, Florida State University; 
“Nature projects for school use,” Verne 
Rockcastle, Cornell University; “Making 
nature live for city children,” Roland 
Eisenbeis, Cook County Forest Preserve 
District; “Twenty years with color pho- 





tography,” Byron Ashbaugh, Maryland 
Board of Natural Resources; “Little 
things in nature,” Sidney R. Esten, Broad 
Ripple High School, Indianapolis; “What 
Mission 66 will do for nature interpre- 
tation in national parks,” Edwin C. Al- 
berts, National Park Service. 
Symposium: “Natural History of In- 
diana and the Midwest”; arranged by 
Richard L. Weaver; 28 Dec., afternoon; 
H. Seymour Fowler, Iowa State Teach- 
ers College, presiding. “Cave life in In- 
diana,” Russell Mumford, University of 
Michigan; “‘Nature highlights in Indiana 
parks,” Carl H. Krekeler, Valparaiso 
University; “Pine Hills area—a relic of 
the glacial age,” Glidden Baldwin, Dan- 
ville, Illinois; “Prairie research in Iowa,” 
J. M. Aikman, Iowa State College; 
“Studying the changing landscape,” May 
Thiegard Watts, Morton Arboretum. 
Fiftieth Anniversary banquet: “High- 
lights in Fifty Years of Nature Study”; 
arranged by Richard L. Weaver and Max 
Forsyth, Indianapolis; 28 Dec., evening; 
Richard L. Weaver, presiding. “In 
schools,” Eva Gordon, Cornell Univer- 
sity; “In parks,’ Howard E. Weaver, 
University of Illinois; “In camps,” Wil- 
liam Vinal, Norwell, Massachusetts; “In 
philosophy and training,” E. Laurence 
Palmer, National Wildlife Federation. 
National Foundation for Junior Mu- 
seums. Symposium: “The Junior Mu- 
seum and Its Relation to The Public 
Schools”; arranged by John Ripley 
Forbes, National Foundation for Junior 
Museums, who will preside; 26 Dec., eve- 
ning. “The live museum as an aid to sci- 
ence teaching,” Joseph Koestner, Day- 
ton Museum of Natural History; “Physi- 
cal science teaching through the medium 
of the junior museum,” Gloria Gossling, 
National Foundation for Junior Mu- 
seums; “The junior museum planetarium 
as a teaching aid,” Louise Davis, Nash- 
ville Children’s Museum; “How the sci- 
ence museum’ can assist your school cur- 
riculum,” James A. Fowler, Cranbrook 
Institute; “A junior museum or school 
science center for your community,” 
John Ripley Forbes. 
Luncheon and film: The Land of Dis- 
covery; arranged by John Ripley Forbes, 
who will preside, 28 Dec., noon. 


Society Elections 


®Council for Basic Education: pres., 
Howard A. Meyerhoff, Scientific Man- 
power Commission; vice pres., Harry J. 
Fuller, University of Illinois; treas., Syd- 
ney Steele, Atlas Powder Company; 
exec. sec., Mortimer Smith; assoc. sec., 
J. D. Koerner. 


™ Arizona Academy of Science: pres., 
Albert Mead, University of Arizona; 
pres. elect, Arthur Phelps, Phoenix Col- 
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PHOTOVOLT Densitometer 









for Partition Chromatography 
and Paper Electrophoresis 





A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography and 
paper electrophoresis. 


Write for Bulletin #800 to 


PHOTOVOLT CORP 


95 Madison Avenue ’ New York 16, N. Y. 


Also : 
- Colorimeters pH meters Electronic Photometers 
Fluorimeters Reflection Meters | Multiplier Photometers 





Nephelometers | Glossmeters Interference Filters 


PASSA SA a oe a: 








GLASS ABSORPTION 
CELLS = "y°) KLETT 





Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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NEW 
Prentice-Hall Books 


THE PATH OF CARBON 
IN PHOTOSYNTHESIS 


by JAMES A. BASSHAM and 
MELVIN CALVIN, both of 
University of California 





THE FIRST AND ONLY COMPLETE DESCRIPTION OF THE DE- 
evelopment of our knowledge of the path of carbon in photo- 
synthesis as it occurred in the Berkeley laboratories of the 
University of California. It is a report of that work (which 
commenced in 1945) through the middle of the current year. 
There is a discussion of both the techniques and of the argu- 
ments in the evolution of our present concept of ihe problem, 
together with some indications of where the next stages of 
development may be sought. 


118 pages + 55%” x 834” + Published 1957 + Text price $3.00 


SOIL CHEMICAL ANALYSIS 


by MARION L. JACKSON, 
University of Wisconsin 





IN THIS NEW BOOK, SUFFICIENT DETAIL IS GIVEN IN THE 
Analytical Procedures to enable research workers of limited 
experience to begin making valid analyses with modern, rapid, 
and convenient procedures. Consideration is given to stand- 
ardization and control tests to be carried out for practice 
followed by quantitative analysis of soils, plants, waters, and 
a variety of extracts and solutions derived from soils and also 
chemical and geological materials not necessarily related to 
soils. 


512 pages > 6” x9” * Published January, 1958 * Text price $9.00 


DAIRY MICROBIOLOGY 


by E. M. FOSTER, University of Wisconsin 
F. E. NELSON, !owa State College 

M. L. SPECK, North Carolina Stete College 
R. N. DOETSCH, University of Maryland 

J. C. OLSON, Jr., University of Minnesota 





A NEW APPROACH TO THE BIOLOGY OF ORGANISMS IN DAIRYING 
and dairy products by five of the country’s leading bacteriol- 
ogists. After an introductory chapter showing the relation of 
microorganisms to dairying the book discusses the factors affect- 
ing the growth of microoganisms and methods of killing them, 
techniques and principles of quantitative and qualitative analy- 
sis, the source and control of microorganisms in raw milk 
supplies. 

492 pages * 6”x9” * Published 1957 + Text price $7.50 


To receive approval copies promptly, 
head write: Box 903 


ol PRENTICE-HALL, Inc. 
_ Englewood Cliffs, New Jersey 
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lege; treas., George Renner, Arizona 
State College; sec., Edwin Kurtz, De- 
partment of Botany, University of Ari- 
zona, Tucson. 


= Plant Science Seminar: chairman, Ar- 
thur Schwarting, Storrs, Conn.;_ sec.- 
treas., Frank L. Mercer, St. Louis, Mo. 
The vice chairmen are Edson F. Wood- 
ward, New York, N.Y., and Mary An- 
derson, Detroit, Mich. 


"Institute of Radio Engineers: pres., 
Donald’ G. Fink, Philco Corporation; 
vice pres., Carl-Eric Granqvist, Stock- 
holm-Lidingo, Sweden. 


® Botanical Society of America, Inc.: 
pres., Frits W. Went, Cailifornia Insti- 
tute of Technology, Pasadena, Calif.; 
vice-pres., Harry J. Fuller, University of 
Illinois, Urbana, IIl.; sec., Harold C. 
Bold, University of Texas, Austin, Texas; 
treas., Aaron J. Sharp, University of Ten- 
nessee, Knoxville, Tenn. 


™The Mycological Society of America: 
pres., John Raper, Harvard University; 
pres. elect, C. J. Alexopoulos, Univer- 
sity of Iowa; vice pres., C. W. Emmons, 
National Institutes of Health; sec.-treas., 
E. S. Beneke, Michigan State Univer- 
sity, East Lansing. 





























AND SPECIALIZED SUBJECT GLOSSARIES 


am Pre-publication Subscription Offer: 


The up-to-date — comprehensive — authoritative RUSSIAN-ENGLISH PHYSICS 
DICTIONARY, indexed and bound, to be published in 1959, and a free copy of 
each of the 8 INTERIM GLOSSARIES listed below, which are being published 
(and mailed to subscribers) as they are compiled, to meet the urgent need for 
Russian-English translation tools in physics! 


The Russian-English Physics Dictionary will be complete and accurate, utilizing 
the experience of expert Consultants Bureau physicist-translators currently also 
translating for U.S. Gov’t agencies, industry, and the American Institute of Phys- 
ics. It will cover the scientific and technical terminology, as well as ordinary 
Russian expressions and idioms which have special meanings in various fields of 
physics; it will also incorporate all existing Russian-English physics dictionaries 
published in the USSR. The DICTIONARY alone will be sold for $50.00 after 
publication; each glossary is $10.00 if purchased separately. 


all for only $50.00 





are exhausted. 


Engineering. 195 pages. 


Electricity and Magnetism 
Liquids and Hydraulics 











Consuttants 


Order now: Glossaries are being published in limited quantities, and this pre- 
publication offer will be withdrawn when supplies of currently available glossaries 


GLOSSARIES PUBLISHED — STILL AVAILABLE — $10.00 EACH 


NUCLEAR PHYSICS AND ENGINEERING-—Over 12,000 Russian terms. Con- 
tains all terms in USSR Academy of Sciences Dictionary of Nuclear Physics and 


ELECTRONICS—Over 22,000 Russian terms. 15 page appendix in 9 sections 
covers standard notations, unit equivalents and abbreviations. English equivalents 
in glossaries refer to special field in which term is used as specified. 


SOLID STATE—Over 4,000 Russian terms. 
GLOSSARIES IN PREPARATION — $10.00 EACH 


Atomic Physics, Spectroscopy, Optics 


Glossary text clearly reproduced by multilith process from 
Varitype copy; staple bound in durable paper covers. 


Write Dept. S for free catalogs of Consultants Bureau’s Russian translations. See our publica- 
Sinaia 90, and in Science Library—at AAAS Exposition, Indianapolis, Ind., Dec. 26-30, 









Acoustics and Shock Waves 
Mechanics and General Physics 








Buounreav, INC. 


227 WEST 17th STREET, NEW YORK 11, N. Y.—U.S.A. 
Telephone: Algonquin 5-0713 e Cable Address: CONBUREAU, NEW YORK 
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Forthcoming Events 


January 

7-10. Radioactive Isotopes in Clinical 
Application and Research) 3rd internatl, 
symp., Bad Gastein, Austria. (Second 
Medical Clinic, Vienna Univ., Vienna, 
Austria. ) 

8-10. Northeastern Weed Control Conf., 
12th annual, New York. (R. J. Aldrich, 
Farm Crops Dept., Rutgers Univ., New 
Brunswick, N.J.) 

13-17. Society of Automotive Engi- 
neers, annual, Detroit, Mich. (Meetings 
Div., SAE, 29 W. 39 St., New York 18.) 

17-18. Blood Symposium, 7th annual, 
Detroit, Mich. (W. H. Seegers, Dept. of 
Physiology and Pharmacology, Wayne 
State Univ. College of Medicine, 1401 
Rivard, Detroit 7.) 

22-24. American Council of Learned 
Societies, 39th annual, Bloomington, Ind. 
(ACLS, 2101 R St., NW, Washington 8.) 

22-25. American Group Psychotherapy 
Assoc., 15th annual, New York. (M. 
Berger, 50 E. 72 St., New York 21.) 

27-28. Scintillation Counter Symp., 
Washington, D.C. (G. A. Morton, Radio 
Corporation of America, Princeton, N.J.) 

27-29. American Soc. of Heating and 
Air-Conditioning Engineers, Pittsburgh, 
Pa. (A. V. Hutchinson, ASHAE, 62 
Worth St., New York 13.) 

27-30. American Meteorological Soc., 
163rd natl., New York. (K. C. Spengler, 
AMS, 3 Joy St., Boston 8, Mass.) 

27-31. Institute of Aeronautical Sci- 
ences, 26th annual, New York, N.Y. (S. 
P. Johnston, IAS, 2 E. 64 St., New York 
21.) 


28-30. Aging, 4th Ciba Foundation 
Colloquium (by invitation), London, 
England. (G. E. W. Wolstenholme, 41 
Portland Pl., London, W.1.) 

28-30. American Mathematical Soc, 
64th annual, Cincinnati, Ohio. (J. H. 
Curtiss, AMS, 190 Hope St., Providence 
6, R.I.) 

29-1. American Physical Soc., annual, 
New York, N.Y. (K. K. Darrow, Colum- 
bia Univ., New York 27.) 

36-31. College-Industry Conf., Ameri- 
can Soc. for Engineering Education, 10th 
annual, Ann Arbor, Mich. (W. D. Mc- 
Ilvaine, Cdéllege of Engineering, Ann 
Arbor.) 

30-31. Mathematical Assoc. of Amer- 
ica, annual, Cincinnati, Ohio. (H. M. 
Gehman, Univ. of Buffalo, Buffalo 14, 
N.Y.) 

30-1. American Assoc. of Physics Teach- 
ers, New York. (F. Verbrugge, Univ. of 
Minnesota, Minneapolis. ) 

30-1. Western Soc. for Clinical Re- 
search, 11th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, Univ. of Oregon 
Medical School, Portland 1.) 

31-1. Problems of Geriatrics, symp. (by 
invitation only), New York. (B. F. Chow, 
Johns Hopkins Univ., School of Hygiene 
and Public Health, 615 N. Wolfe St., 
Baltimore 5, Md.) 


February 


1-14, Pan American Assoc. of Ophthal- 
mology, Caribbean cruise cong., sailing 
from New York, N.Y. (L. V. Arnold, 33 
Washington Sq. W., New York 11.) 

3-4, Progress and Trends in Chemical 
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THE NEW RSCO 


"AUTOMATIC 
FRACTION COLLECTOR 


Write for 
Bulletin 1205-A 
or contact your 
authorized 
RSCo Dealer 





Check these Features 1 


VERSATILITY 
@ Metering by Volumetric Siphoning, Timing 
or Drop Counting 


@ Operation with multiple columns or with 
single column and swivel funnel 


@ 24” and 15” diam Turntables accommodating 
90 to 500 tubes of 10 to 25 mm diam 


RELIABILITY 
@ Positive indexing system 
@ Funnel drains into output container at end of run 
@ Automatic stop accessory turns off columns at end of run 
@ Motor and drive mechanism sealed against moisture 
@ Cast aluminum base with rigidly attached stainless steel column support rods for assured permanent alignment 


SPACE ECONOMY 


@ Plug-in control units for Timing and Drop Counting require no added bench space 
@ Total required bench space 24” x 34” with 24” Turntables, 15” x 25” with 15” Turntables 





Reco division of 


RESEARCH SPECIALTIES co. PRICES FROM $4358.00 


2005 HOPKINS ST. BERKELEY 7, CALIF. 


UTILEX 
Vernier Measuring Microscope 


Operates 
Horizontally and 
Vertically 














as 

Microscope (1.5-10x) 
Telescope (190mm to infinity) 
for 

Linear, Depth and 

Angular Measurements (to 5’) 
on 

Transparent or 

Opaque Objects 


Accurate over a range 
of 200mm (8”) 
to .O1mm (.001”) 


With Filar Micrometer 
eyepiece to .005mm (.0002”) 


For descriptive 10 page pamphlet on 
: is ee this remarkable development, write to 


Brinkmann Instruments, Inc. 


Brinkmann House 
115 Cutter Mill Rd., Great Neck, L.I., N.Y. 
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3 FISHER 
NEFLUORO - PHOTOMETER 


FOR LABORATORIES 
IN EVERY AREA OF CHEMISTRY 


The three-purpose Fisher Nefluoro- 
Photometer combines in one easy-to-use 
instrument a colorimeter, nephelometer 
and fluorometer for rapid and precise de- 
termination of a wide variety of organic, 
inorganic, synthetic and biological mate- 
rials. It is designed for simplicity and 
flexibility to fill present needs and to grow 
with your laboratory! 


ASA 
COLORIMETER 

Light of specified wave- 
lengths is absorbed by solu- 
tion. Amount absorbed is 
measured and related to 
concentration. 


ASA 
FLUOROMETER 

Light of one wavelength 
causes some substances to 
fluoresce. The fluorescent 
light is measured and re- 
lated to the concentration. 





ASA 
NEPHELOMETER 
Dispersed —— scatter 
= incident light, which is 
measured at right angles 
hee, and related to particle con- 
— centration, 

















available on request 
Wlustrated how-to booklet showing the versa- 
tility of the Fisher Nefluoro-Photometer. 


139 FISHER BLDG., PITTSBURGH 19, PA. 


FISHER 
SCIENTIFIC 


IN any U.S.A. —- Philadelphia IN = 

- = Cleveland Pittsburgh Edmonton 
ftalo Detroit St. Louis Montreal 

Cootetak: W.Va. New “York Washington Toronto 


America's Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 


B-17a 
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and Petroleum Instrumentation, Wilming- 
ton, Del. (H. S. Kindler, Instrument Soc. 
of America, 313 Sixth Ave., Pittsburgh 
22; 88s) 

3-7. American Inst. of Electrical En- 
gineers, winter genl., New York, N.Y. (N. 
S. Hibshman, AIEE, 33 W. 39 St., New 
York 18.) 

5-7. Biophysical Soc., Cambridge, 
(A. K. Solomon, Biophysical Lab., 
vard Medical School, Boston, Mass. ) 

10-14. American Soc. for Testing Ma- 
terials, St. Louis, Mo. (F. F. Van Atta, 
ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

13-15. National Soc. of Professional 
Engineers, spring, East Lansing, Mich. 
(NSPE, 2029 K St., NW, Washington 6.) 

16-20. American Inst. of Mining, Met- 
allurgical and Petroleum Engineers, an- 
nual, New York. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

20-21. Transistor and Solid State Cir- 
cuits Conf., Philadelphia, Pa. (J. H. Mil- 
ligan, Jr., Dept. of Electrical Engr., New 
York Univ., New York 53.) 

24-28. American Soc. of Civil Engi- 
neers, Chicago, Ill. (W. W. Wisely, 
ASCE, 33 W. 39 St., New York 18.) 


Mass. 
Har- 


March 


1. Junior Solar Symposium, Tempe, 
Ariz. (Association for Applied Solar En- 
ergy, 3424 N. Central Ave., Phoenix, 
Ariz.) 

5-6. Gas Conditioning Conf., 7th an- 
nual, Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man. ) 

6-8. Fundamental Cancer Research, 
12th annual, Houston, Tex. (W. K. Sin- 
clair, M. D. Anderson Hospital and Tu- 
mor Inst., Univ. of Texas, Houston 25.) 

6-8. Optical Soc. of America, annual, 
New York. (A. C. Hardy, Massachusetts 
Inst. of Technology, Cambridge 39.) 

10-13. American Assoc. of Petroleum 
Geologists, annual, Los Angeles, Calif. 
(R. H. Dott, AAPG, Box 979, Tulsa 1, 
Okla.) 

16-21. Nuclear Engineering and Sci- 
ence Cong., Chicago, Ill. (D. I. Cooper, 
Nucleonics, 330 W. 42 St., New York.) 

17-21. National Assoc. of Corrosion 
Engineers, 14th annual, San Francisco, 
Calif. (NACE, Southern Standard Bldg., 
Houston 2, Tex.) 

18-20. Amino Acids and Peptides, Ciba 
Foundation symp. (by invitation), Lon- 
don, England. (G. E. W. Wolstenholme, 
41 Portland Pl., London, W.1.) 

20-22. Pulmonary Circulation Conf., 
Chicago, Ill. (Wright Adams, Chicago 
Heart Assoc., 69 W. Washington St., Chi- 
cago 2.) 

20-23. International Assoc. for Dental 


Research, annual, Detroit, Mich. (D. Y. 
Burrill, Univ. of Louisville, School of 
Dentistry, 129 E. Broadway, Louisville 2, 
Ky.) 

23-26. American Assoc. of Dental 
Schools, annual, Detroit, Mich. (M. W. 
McCrea, 42 S. Greene St., Baltimore 1, 
Md.) 

23-29. American Soc. of Photogram- 
metry, 24th annual, jointly with Ameri- 


can Cong. on Surveying and Mapping, 
18th annual, Washington, D.C. (C. E. 
Palmer, ASP, 1515 Massachusetts Ave., 
NW, Washington 5.) 











The Niagara Controlled 
Humidity Method using 
HYGROL Moisture- 
Absorbent Liquid 


is best and most effective be- 
cause ...it removes moisture as a 
separate function from cooling 
or heating and so gives a precise 
result constantly and aiways. 
Niagara machines using liquid 
contact means of drying air have 
given over 20 years of service. 


Most reliable because...the ab- 
sorbent is continuously recon- 
centrated automatically. No 
moisture-sensitive instruments 
are required to control your con- 
ditions, 


Most flexible because... you 
can obtain any condition at will 
and hold it as long as you wish 
in either continuous production, 
testing or storage. 


Inexpensive to operate be- 
cause...no re-heat is needed to 
obtain the relative humidity you 
wish in normal temperature 
ranges and frequently no refrig- 
eration is used to remove moist- 
ure. 


Write for full information; ask for Bulle- 
tins 112 and 121. Address Dept. $C12 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
} 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


"MULTIPLE-SOURCE SCHLIEREN SYSTEM 
permits observation of density gradients 
in any predetermined single plane per- 
pendicular to the axis of light. The sys- 
tem consists of a high-intensity light 
source, a specially shaped reflector, an 
18-in. {/0.8 Schmidt focusing system, 
photographic and television cameras, ex- 
ternal source plate, and cut-off plate. The 
primary light source is a xenon high- 
pressure lamp. (Task Corporation, Dept. 
$775) 


BEVENT RECORDER records up to 150 
channels of on-off information. Sixteen 
fixed chart speeds, ranging from 10 in./ 
sec to 10 in./day are accurate to 0.25 
percent of line frequency. Writing re- 
sponse time is less than 100 usec. Event 
recording can be combined with analog 
recording on the same chart through use 
of the manufacturer’s magnetic pen mo- 


tors. (Clevite Corp., Dept. S776) 


HULTRAMAGNIFIER KIT for the EMU-3 
electron microscope increases direct mag- 
nification from 50,000 to 200,000. 
Photoenlargement capability is corre- 
spondingly extended to 1 million times 
specimen size. The kit comprises a newly 
developed intermediate-lens pole piece 
and an electronic unit, the latter designed 
for installation in the existing control 
panel. (Radio Corporation of America, 


Dept. S781) 


MANGULAR OSCILLATING TABLE has ad- 
justable excursions up to +15 deg and 
frequency ranges of 0.02 to 3 cy/sec and 
0.2 to 30 cy/sec. Motion conforms to a 
theoretical sinusoidal waveform within 
0.1 percent to + 2 deg, 0.5 percent to + 10 
deg, and 1 percent to +15 deg. Dead- 
weight payload is 100 lb, and dynamic 
payload limit is 750 in.-lb. (Genisco, Inc., 
Dept. S789) 


"NITROGEN GAS ANALYZER uses a filter- 
photocell system to detect excitation of 
the nitrogen spectrum. The gas sample 
to be analyzed is flowed at low pressure 
through a quartz discharge tube in which 
a radio-frequency field excites a glow 
discharge. The intensity of the glow as 
measured by the filter-photocell combi- 
nation is read directly as percentage of 
nitrogen. Response time is 0.03 sec 
within the instrument. Accuracy is 1 per- 
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“New UNIVERSAL 
— PHOTOMETER 








Work-horse of the 


Laboratory 


“The ‘Universal’ really carries our load 
--. it’s working all day... 
and turns out more and better work 
than any other instrument we have.” 
That's what many chemists say about the 
Coleman Universal Spectrophotometer. 


It’s fast, versatile and exact, 
with an extremely wide range of 
sample volumes ... able to 
handle routine or special analyses 
with ease and convenience 
unmatched by any similar 
instrument. ... It will pay to 
consider a Universal 
for your laboratory. 


Ask for “Coleman Tools 
for Science,” contains 
discussion of analysis 
with light, plus 


complete description 


of all Coleman Instruments 





Dept. A. Coleman Instruments, Inc., Maywood, lil. 


For Low Level Light Measuremenis 





WITH THE MODEL 


¥ Luminous Sensitivity: > 70°? Lumens 


% Amplifier Stability: Better than 0.1% F'ull Scale 
after warmup 
* Reliability: Signal circuitry involves 
only one vacuum tube 
% Range: Density — 0 to6é 
Transmittance — 10-6 to 1.0 


The Model PH 200 Photomultiplier Photo- 
meter uses the latest circuit techniques to 
provide the most reliable and flexible photo- 
meter commercially available. The instrument 
is designed to operate with all types of 
photomultiplier or phototubes and includes 
an adjustable high voltage supply. An output 
jack is provided on the rear chassis for driv- 
ing an oscilloscope or recorder. 


Price: $495.00 including detector and photo- 
multiplier tube type 931A. 


Write for complete technical information. 
Address Dept. $ 12 


Eldorado Electronics 





1401 MIDDLE HARBOR ROAD + OAKLAND, CALIF. 





RRS aS: 
. 


Ii you are in favor of a reinterpre- 
tation of problems of human life on 
a naturalistic, humanitarian basis 


| freed of dogmatic ideologies, 


you may wish to become acquainted 
with THE HUMANIST; 2 bi- 
monthly journal regularly 50¢ a 
copy. 


A special subscription offer of 6 
months (3 issues) for $1.00 is being 
extended to you by the Humanist 
Advance Committee, 


including H. J. Muller, Chairman; 
G. Brock Chisholm, Vice Chair- 
man; C, Judson Herrick, Julian 
Huxley, Chauncey D. Leake, Ber- 
trand Russell, Gerald Wendt, and 
others. 


The Humanist Advance Committee 
Box 227, Dept. A — Yellow Springs, Ohio 
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cent of full scale. Total range is 0 to 100 
percent; vernier-scale ranges cover 20- 
percent portions of the total range. 
(Waters Corporation, Dept. S799) 


™ ROCKET MOTOR furnishes 40 lb of thrust 
for 1 sec when it is fired in an environ- 
ment approximating normal tempera- 
ture and pressure. The motor weighs 0.6 
lb and measures 1.5 in. in diameter by 
4.75 in. long. Solid propellant is ignited 
electrically. The rockets are designed for 
experimental applications. (Atlantic Re- 


search Corp., Dept. $790) 


® ANALOG COMPUTER includes 30 stabil- 
ized amplifiers, 40 coefficient potenti- 
ometers, a stable reference supply, and 
associated circuitry, all housed within a 
desk-type console. Operational ampli- 
fiers have d-c gain greater than 3 x10’. 
Maximum offset when the unit is oper- 
ated as a unity inverter is less than 200 
uv; when the unit is operated as a unity 
integrator, drift is less than 100 mv in 
15 min. Phase shift during operation as 
a unity inverter is less than 0.2 deg at 
1000 cy/sec. The stability of the refer- 
ence voltage is better than 0.1 percent. 
(Donner Scientific Company, Dept. 
S793 ) 


™ PRESSURE TRANSDUCER uses a potenti- 
ometer to transduce the deflection of a 
Bourdon tube, in high ranges, or of a 


pressure capsule, in low ranges, to an 
electrical output. Ranges are available 
from 0-to-15 to 0-to-200 lb/in.? (gage). 
Resolution is from 0.33 to 0.5 percent. 
Hysteresis is 0.5 percent. Wear life of the 
resistance element is stated to be 1 mil- 
lion cycles. (International Resistance 
Co., Dept. $795) 


™ DIGITAL WEIGHING SYSTEM combines a 
load cell of strain-gage type with a digi- 
tal indicator. The indicator is a continu- 
ous-balance electronic potentiometer and 
servo-driven number wheel. Accuracy is 
0.1 percent. Coded digital output for 
connection to computers is also avail- 
able. (Performance Measurements Co., 
Dept. $802) 


™x-RAY MICROSCOPE employs an x-ray 
source approximately | « in size to pro- 
ject enlarged images of specimens placed 
close to the radiating surface. The elec- 
tron-optical system includes an elec- 
tron gun, high-voltage source for elec- 
tron acceleration, electromagnetic lenses, 
and targets. Total useful photographic 
magnification is 1500, magnifications up 
to 70 being obtained directly at the pho- 
tographic plate. Resolution is 1.0 w or 
better at 2 to 20 kv. Contrast control is 
provided to some extent by variation of 
accelerating potential and by changing 
target material. (Philips Electronics Inc., 


Dept. S800) 





™ DISTILLATION APPARATUS for low-tem- 
perature analytical distillation of gaseous 
and volatile-liquid mixtures utilizes ther- 
mal conductivity to identify the distil- 
late. Increased sensitivity and increased 
accuracy are said to result. Liquid 
hold-up by the thermocouple, amounting 
to 20 to 50 ml of vapor, is eliminated, 
Automatic control of the distillation rate 
is based on degree of separation accom- 
plished in the upper section of the col- 
umn. (Podbielniak, Inc., Dept. S798) 


“DIGITAL VOLTMETER covers the range 
from 0 to 120 v d-c. Accuracy is 0.1 per- 
cent of full scale. Readings are made at 
a rate of 60 per second, automatically 
or on command. The reading is dis- 
played in illuminated decimal digits. A 
coded output of each digit provides a 
signal source for operation of punches 
or other equipment. (Franklin Electron- 


ics, Inc., Dept. S797) 


® PULSE: GENERATOR produces pulses over 
the range from 1 usec to 1 sec, singly, 
recurrently, in single pairs, in recurrent 
pairs, in single trains, and in recurrent 
trains. Output is 35 v into 50 ohms and 
is reversible in polarity. Repetition rate 
is from 1 cy to 250 kcy/sec. (American 
Electronic Laboratories, Inc., Dept. 
S796) 

JosHuA STERN 
National Bureau of Standards 
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CLASSIFIED: 18¢ per word, minimum 
charge $3.60. As of 1 January 1958, 
25¢ per word, minimum charge $4.25. 
Use of Box Number counts as 10 ad- 
ditional words. Payment in advance 
is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — _ no 
charge for Box number. As of | Jan- 
uary 1958, single insertion will be 
$26 per inch. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


$22.00 per inch 
21.00 per inch 














\\\\\||| POSITIONS OPEN 





Chemist, male, with B.S. or M.S. degree in 
organic chemistry, to participate in analytical 
biochemical research in mental illness in hospi- 
tal near Philadelphia. Write stating age, educa- 
tion, experience, and salary desired to P.O. Box 
8507, Philadelphia 1, Pa. 12/20, 27; 1/3, 10 





Plant Physiologist. Assistant professor to teach 
and pursue independent research program at 
leading midwestern university, preferably recent 
Ph.D. from outstanding graduate school. Box 
312, SCIENCE. x 





\{\|\|| POSITIONS OPEN ||| 


ili POSITIONS OPEN || 





(a) Assistant Director of Biochemistry, Ph.D., 
or M.D.; 1000-bed teaching hospital; excellent 
facilities; duties combine clinical and research 
biochemistry with supervisory responsibilities ; 
medical center, Midwest. (b) Director of Mar- 
ket Research and, also, Director of Research 
and Development; former would be responsible 
for conducting market research on products 
which are now on the market; latter would be 
responsible for research on products not as yet 
on the market; large city, Midwest. (c) Organic 
Research Chemist, Ph.D. or M.Sc.; research 
laboratory specializing in organic synthesis in 
medicinal chemistry; Pacific Coast. (d) Assist- 
ant Professor in Pathology to develop depart- 
ment, postgraduate institute, foreign medical 
school ; 2-year contract. §12-2 Medical Bureau, 
Burneice Larson, Director, 900 North Michi- 
gan, Chicago. xX 





CHEMISTS AND MATHEMATICIANS; 
Ph.D. preferred; teaching and research in ex- 
panding departments ; salary dependent on ex- 
perience and other qualifications. Inquiries 
should be addressed to Chairman, Division of 
the Natural Sciences, Dillard er’, ed 
Orleans 22, Louisiana. 12/20, 273 373% ise 





Electron Microscopist. An electron microscopist 
is needed at the biological laboratories of Har- 
vard University, Cambridge 38, ass., to col- 
laborate in_ research with members of the de- 
partment. Salary to depend upon experience and 
other qualifications. Inquiries should be a 
dressed to the Chairman, Electron Microscope 
Committee, at the above address. 

11/29; 12/6, 13 





Microbiologist, fine opening in industrial control 
work with suburban New York City firm. 

degree or equivalent training preferred. Some 
industrial experience in food field desirable. 
Permanent position in established, progressive 
company. Ideal advancement and supervisory 
opportunities. Liberal salary and complete bene- 
fit program. Write in confidence, giving full de- 
tails. Box 309, SCIENCE. x 





Microbiologist. Ph.D. , recent graduate with ex- 
perience or training in tissue culture and vir- 
ology. Responsible research position with 
rapidly expanding veterinary biological and 
pharmaceutical manufacturer located in Midwest. 
Fine working conditions, liberal employee bene- 
fits, including a profit- sharing program, and ex- 
cellent opportunity for advancement. Please 
send complete résumé, including approximate 
salary requirements, references, and date avail- 
able in first letter. Our employees know of this 
ad and all inquiries cd be held in strict confi- 
dence. Box 306, SCIENCE, 12/13, 20, 27 





(a) Pharmacologist; M.D. to direct basic, clini- 
cal, market research ; supervise eight-person 
group, all Ph.D.’s; midwestern pharmaceutical 
company. (b) Biochemist; B.S., year experi- 
ence; research on respiratory, biochemical prob- 
lems; large general hospital; to $5400; South- 
east. (c) Bacteriologist; M.S., Ph.D. to direct 
department, 500-bed general hospital; work with 
excellent, certified pathologist ; $7500-$8400; 
Midwest. (d) Biochemist; B.S, M.S. with 
clinical experience; approved 250-bed general 
hospital; to $6000; East. Woodward Rodis 
Bureau, Ann Woodward, Director, 185 N. 
Wabash Avenue, Chicago. 





Public Health Engineer; $6000-$8000. Health 
Educator; $4000-$6000. Liberal expense allow- 
ances, excellent working conditions. Reply stat- 
ing education and experience to: Buncombe 
County Health Department, P.O. Box 7525, 
Asheville, North Carolina. x 





(a) Woman Physics Teacher for 2 years, (b) 
Woman Mathematics Teacher for at least 3 
years (both starting work late Mc: 1958 in 
India). Advanced degree in the subject required, 
and 4 years experience in teaching the subject 
in valine or university. State in detail experi- 
ence and full academic vitae. Give references. 
Write M. E. Wells, Associate Board, Women’s 
a College, 36 Hill Street, Naugatuck, 
onn. 
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{hil POSTTIONS OPEN |i 





[UMM Posrri0Ns waNTeD ill 





CIENCE TEACHERS, LIBRARIANS, AD- 

SINISTRATORS urgently needed for posi- 
vions in many states and foreign lands. Monthly 
non-fve placement journal since. 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, % 00. wd 
(12 issues) membership, $5.00. CRUSAD 


SCI., Box 99, Station G, Brooklyn on N.Y. = 





Iiliil| POSETIONS WANTED ijl 








Canadian, M.Sc., Physiology; experience in 
clinical chemistry, pharmacy, biochemical re- 
search; knows electronics, shop mechanics. Box 
314, SCIENCE. 12/20; 1/3 
Medical Director; Physician well trained in 
pharmacology; 2 years’ teaching experience 
(pharmacology); since 1947, director, depart- 
ment pharmacology, major company. Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan Avenue, Chicago. xX 





Biostatistician, Ph.D., seeks university research 
affiliation; broad range of experience and pub- 





Microbiologist, Ph.D. ; experience also in metab- 
olism. Academic, bacteriology or others; aca- 
































: we lemic or industrial research. Box 308, SCI 
lications; development of meaningful statistical po ’ “ 
systems and designs for clinical evaluation’ ENCE. 12/13, 20, 27 
background of application in psychiatry, psycho- 7 mapa” 
pharmacology, chemotherapy in tuberculosis, Virologist: Ph.D., 33; 6 years of research and 
epidemiology, and general medicine, Box 313, teaching experience. Desires better academic 
SCIENCE. 12/20; 1/3 position. Box 311, SCIENCE. x 

BOOKS + SERVICES + SUPPLIES + EQUIPMENT 
| " 
DISPLAY: Rates listed below — | ||lll| SUPPLIES AND EQUIPMENT ||| 
charge for Box Number. Monthly | 
invoices will be sent on a charge | 
account basis — provided that satis- 


factory credit is established. 


$22.00 per inch 
21.00 per inch 


Single insertion 

13 times in 1 year 

26 times in 1 year 20.00 per inch 

52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
SCIENCE 4 


reach weeks before date 
of issue (Friday of every week). 


BEAGLES 


Healthy — AKC Registered 
Immunized 
$35 to $50 each; F.O.B. Ithaca 
ITHACA DOG FARM—RR1—lIthaca, N.Y. 











\\l|| SUPPLIES AND EQUIPMENT ||| 








H * ee, 
albino rats _ . \ 


> 
*Descendants of the f 
AY ye ef and 
istar | sae 


niveeateteinioniine® 
Rats 





s 
_— L. FOSTER, — 
esident and Direc 
THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 














RESEARCH MICROSCOPE 
SAVE 40% on this practically unused Bausch & Lomb 
EDR 99 with 10x, 20x, 47.5x, 90x apochromatic objec- 
tives; 7.5x, 12.5x, 25x compensating paired eyepieces; 
achromatic 1.40, cardioid and paraboloid d 3; 











AMINO ACIDS 


and other tagged compounds 
OF HIGH RADIOPURITY 


wrod ISOTOPES Sts INC. 


P.O. Box 688, Burbank, California 


14 











UNIFORM . 
Webster Swiss 


ALBINO MICE 


ARMER ENTERPRISES 
Croton Falls, N.Y. 





stage micrometer and filar micrometer eyepiece; monocular 
body and draw tube for photomicrography; 28 mm bal- 
coated objective; B&L research microscope illuminator with 
ribbon filament lamp, transformer, water cell, neutral 
filters with case, and other accessories. 
TOTAL VALUE $2,100.00 

SALE PRICE (complete) $1,260.00 
Write RAY LYON, 150 South Middle Neck Road, 

Great Neck, L.1., New York 








SAVE 35% AND MORE 

ON GERMAN CAMERAS! 
Investigate our unique buying plan. 

‘IMPORT YOUR OWN”. 

All types a Micro and technical photo- 
gr aphic equipment included. 
OR EXAMPLE: Exakta tla with waistlevel view- 
finder & 58mm/f2.0 nneeae Biotar lens. 


00 (duty $22.50) 

Deluxe case $ 8.00 (duty -85) 

Other camera-accessory and lens combinations 
available. 


Parcel post and insurance included. Similar sav- 
ings on many other famous makes and accessories. 
Brand new, original factory packing. Only the 
latest factory production. Price list by return mail. 
Specify interests and requirements. 

NELSON CO. 7810-G Greenwood Ave. Wash. 12, D.C. 
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ANIMALS FOR RESEARCH 


= 


RESEARCH 


MANOR FARMS 
Staatsburg, New York 


Send for booklet 














“OUR PREVIOUS AD 


| created a great deal of interest, 
Addi- 
| 


tional advertising in your magazine 


for which we are grateful. 


| is contemplated.” 


| 
! 
| 
l 
| 
| 
J 


ces cs cs es ne ce ee ee ee ee 








|| SUPPLIES AND EQUIPMENT || 
¢ HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 











LoMotte 


Water Soluble pH Indicators 
Highly Purified 
Instantly Soluble 
No mixing — No waiting 





Send for LaMotte Catalog 


Chemical Controls for: 
pH, Chlorine, Phosphates 
and Polyphosphates, etc. 


LaMotte Chemical Prod. Co. 
Dept. H, Chestertown, Md. 














iii PROFESSIONAL SERVICES || 


Game TOXICITY TESTS 
* . following FDA procedures, for 


ten ruc Ti “chemicals, foods, drugs, cosmetics, 

pesticides, additives. Biologicai assays. 

Screening tests. Complete research and develop- 

ment services. No obligation for estimates. 
Call or write Arthur D. rerrick, Director. 


NEW DRUG INSTITUTE 
130 East 59 St., New York 22 © Mu 8-0640 

















LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
; CHEMICAL INDUSTRIES 
j Towel Sade, isectcie Testng 
and Screening, “Flavor ‘Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P. O. Box 2217 * Madison 1, Wis. 


|| BOOKS AND MaGaziNEs |i) 


Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
riodical files you are willing to sell at mee mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massach nusetts 





























ADVANCES IN 
EXPERIMENTAL CARIES 
RESEARCH 


Editor: Reidar F. Sognnaes 
Price $6.75; AAAS yg prepaid 
order price $5. 

246 pp., 49 illus., index, ~~ Fee 1955 
This is the first monograph specifi- 
cally devoted to data from ihe experi- 
mental production and prevention of 
tooth decay in laboratory animals. 
Twenty distinguished investigators, 
representing dentistry and allied 
basic sciences, report and review 
their researches. Unusually well or- 
ganized, the book represents a co- 
herent sequence, and is skillfully 
summarized by the editor in a final 
chapter, followed by very detailed 
subject and author indexes. 


AAAS 
1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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APPLICATION FOR HOTEL RESERVATIONS 
124th AAAS MEETING 
Indianapolis, December 26-30, 1957 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Indianapolis. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Indianapolis and thereby avoid delay and confusion. (Exception: Members of the American 
Astronomical Society who wish reservations at the Marott Hotel, 2625 North Meridian Street, are asked to corre- 
spond directly with that hotel.) The experienced Housing Bureau will make assignments promptly; a confirmation 
will be sent you in two weeks or less. 

As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; 
for a lower rate, share a twin-bedded room with a colleague. Most hotels will place comfortable rollaway beds 
in rooms or suites at 2.50 to 3.00 per night. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 

















AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath 
All hotels have sessions in their public rooms, For a list of headquarters of each participating society and section, pleas 
see Science, July 19, or The Scientific Monthly for August. 

Hotel Single Double Bed Twin Bed Suite 
Antlers $4.50—10.00 $7.00-12.00 $10.50-12.00 $14.50-19.50 
Clay pool 7.00-10.00 9.50—14.00 10.50—14.00 13.50-34.00 
Continental 8.00—10.00 8.00—12.00 8.00—12.00 12.00-15.00 
Marott 7.00-14.50 9.00—14.50 10.00—-17.50 14.50 and up 
Severin 6.00— 9.00 8.50-12.50 11.00-15.00 25.00 
Sheraton-Lincoln 6.50-11.50 9.85—15.00 13.35-16.00 24.35 and up 
Warren 6.50—10.50 8.50—12.50 12.00-13.00 25.00—35.00 
Washington 5.50—10.00 7.09-11.00 11.50-16.00 18.00-45.00 

<< THIS IS YOUR HOUSING RESERVATION COUPON -----------"-~= 


AAAS Housing Bureau 
1201 Roosevelt Building 
Indianapolis 4, Ind. 


Please reserve the following accommodations for the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 1957: 
TYPE OF ACCOMMODATION DESIRED 


Date of Application 


ee ee ee oY 


Single ROG |. 2s. gars isisis Gesies Desired ‘Kate 2. cess eccs Maximum Rate .........e.0. 

Double-Bedded.Room ........ BPCSITEd (RATE. . 0. ove veces MOREAU: ROTC 5 5.6:6315.6-on cleat Number in party ......ee00. eee 
Twin-Bedded Room .......... DETER RAE 6 ace ewenvens Maximum (Rate isc. s.< aes 'divis 

Suite wsyiew ares 6 UN vies a: MDGMIPOCU TRAUE sos oe cass oss Maxithum Rate ® oo fs.0:s 0:6.seiie « Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Cee RHE He Hee eH HEHE EEE TEESE SHES HEHEHE EHH EHH HEHEHE HEHEHE HEE SHE EE HEHEHE HEHEHE EEE EEE SHEE SEES EHH SEE HEE SEES EE EEE HEE EEEOS 


TPH ERE RHE RHR EE HEH HEHEHE HEHE EHH HEHEHE EEE HEHEHE EE EEE HEH HEHEHE HEHEHE HEHEHE EEE EEE EEE EEE EEE EEE EE SHE EEE EERE SEE EROD 


WREBE AGMNOME MMII 8 5 oc8i sons ore lsiecejere-mie 0 ste Second Choice Hotel .. 2.0.30. 5.cc0sc008 Third Choice Hotel... icccssccccsccns 
Ps Oe PRY ME oo eres 8oo 0:6 UR wake Siew a elelbis 0s aie dbo s Ob DEPARTURE DALE 6.08 U% AOC 5 Uc Vite ee MUN Goin Oe Oa 
(These must be indicated—add approximate hour, a.m. or p.m.) 

NAME ere reer eee eee eee eee eee eee eeeeeeeeeeeee eee eee eeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseeeeeeeeseeeeeeseeeeseees ee 
(Individual requesting reservation) (Please print or type) 
ADDRESS 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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BLICKMAN 


SAFETY 


ENCLOSURES 


Stainless steel enclosures 


for handling 
hazardous substances 


SAFETY is the prime factor in this newly- 
designed special-purpose equipment. These 
two enclosures make it easier and safer for 
the laboratory technician to work with con- 
taminants, infected animals and micro- 
organisms, toxic chemicals, poisonous and 
radioactive substances and live viruses. 
Stainless steel construction features crevice- 
free surfaces and rounded corners for ease 
of cleaning and decontamination. For full 
information send for technical bulletins or 
describe your particular problem. Write to 
S. Blickman, Inc., 6912 Gregory Avenue, 
Weehawken, New Jersey. 


BLICKMAN 


SAFETY ENCLOSURES 


Blickman-Built 





Look for this symbol of quality 







MICRO-BIOLOGICAL SAFETY CABINET 
with micro-biological filter canister 
Filter canister may be back or top-mounted. Cabinet 
equipped with fluorescent lamps, cold cathode sterile 
light, service connections, electrical panel box with 
switches. Safety glass viewing window hinged to 
sloping front. Available in either 36” or 48” lengths. 
Other sizes, if desired. Air lock and stand optional. 


BIOLOGICAL ENCLOSURE 


with refrigerated centrifuge 
and micro-biological filter canister 


Centrifuge is bottom-mounted, filter canister either 
back or top-mounted. Access openings at either end. 
Interior of hood has approximately ten square feet 
working space. Cup sink at bottom of hood. Unit 
equipped with UV and fluorescent lights, services for 
electricity, hot and cold water and three additional 
connections. 
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ORDER EDITING 
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A.H.T. CO. 


PHILA, USA 


LABORATORY APPARATUS 


AND DEVELOPMENT 


MAIN BUILDING 


homes: GIVES YOU SUPERIOR SERVICE 


You deal with headquarters 


Competent technological staff on call. 
Orders filled promptly from vast warehouse. 


You draw on large stocks 


Three to six months supplies of 22,000 items 

—mostly prepackaged—in our stock for im- 

mediate shipment. 

Widest assortments of Corning, Kimble and ee eee 
Coors items available from any single source. 


You select from 1726-page 

catalogue and supplement 
An encyclopedic catalogue and supplement 
with factual, detailed descriptions—standard 
reference source throughout the free world. 


You save time and money 


Extensive pneumatic tube systems and con- 

veyors speed delivery of orders. sis aithe 
More than 92% of orders shipped within two 

working days after receipt. 

Accurate invoices and packing lists. 

Substantial packing which keeps breakage 

to less than 1/20th of 1%. 

One-price policy which insures lowest prices to 

all buyers—advance quotations unnecessary. 


You are assured of satisfaction 
Stocks carefully selected and continually in- 
spected for quality and performance. 
Prompt refund for any item found to be un- 


SECTION OF SERVICE 
acceptable for any reason. 


DEPARTMENT 


ARTHUR H. THOMAS COMPANY 
More and more laboratories rely on Thomas 7. Laboratory Apparatus and Reagents 
VINE ST. AT 3RD ° PHILADELPHIA 5, PA. 





